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[E design of this work is twofold : 1. As a supplement 
to the author's large and advanced treatise, which does 
not contain sufficient primary work to meet the wants of 
young pupils. 2. As an introductory treatise to the science of 
numbers. It is especially designed to supply the requirements 
of primary and intermediate classes, and, ^ at the same time, it 
presents much practical work of rare import to the advanced 
student. Bills and invoices of various forms for many depart- 
ments of business constitute a special feature of the work. It is 
believed to possess superior merit on the Allowing points : 1 . 
In the arrangement and character of the mental exercises and 
the logical methods of mental training. 2. lu the extent, variety 
practical and scientific character oflhe problems. 3. In the 
elucidation of subjects. 4. In the philosophic solution of prob- 
lems, by which system all the reasoning organs of the mind 
are expanded and the learner capacitated, not only to produce 
the results of problems, but to observe fine distinctions, reason 
logically, and deduce correctly ; thus qualifying for a high plane 
of usefulness in various vocations of life. 

The philosophic system is believed to be the most valuable 
improvement yet made to impart a thorough knowledge of the 
principles of numbers and capacitate the learner to utUize the 
same in the practical affair^ of business life, and as it is the only 
natural system, it is destined at no distant day, to be adopted by 
all reasoning minds and efficient instructors. But, notwithstand- 
ing its superiority and the fact that its advocates include many 
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of the most profound mathematical minds, yet, like every other 
improvement or discovery in education, commerce, art, or science^ 
it has opponents and is regarded with indifference by those who 
are satisfied with the non-progressive and non-reasoning methods 
of past ages. 

With an experience extending through a period of twenty 
years with nearly four thousand students, the author has tested 
the advantages of the philosophic system, and from a full knowl- 
edge of its superior merits, he conscientiously assures his co-labor- 
ers in the mathematical field of education that a more thorough 
knowledge of the science of numbers can be imparted, and in 
far less time, by this system than by the usual methods and sys- 
tems of work. 

The science of numbers is the front door to the grand Temple 
of mathematics, in which are displayed some of the most beauti- 
ful principles of logic and profound syllogistic, analogical and 
axiomatical truths to be found in the vast fields of thought. 
And all who inspire to pre-eminence in brain power — ^all who 
hope to ascend to the highest planes of mathematical knowledge, 
must devote themselves earnestly to this subject. 

In the selection of the material and the elements for it prob- 
lems, this work does not present the toyn and play things of the 
nursery, nor does it confine itself to the articles bought and sold 
on 'change. Instead of gyrating in the non-practical and non- 
progressive paths described by its hundreds of predecessors, it 
has diverged into new channels and derived the facts and ele- 
ments of many of its problems from geography, history and 
chronology ; fix>m educational and commercial statistics ; frt)m 
Natural Philosophy, Astronomy, Geology and Chemistry ; from 
Anatomy, Physiology and Hygiene; and from many other 
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departments of scientific knowledge. Through this means, the 
work is rendered far mofe interesting, and as it brings into use 
different organs of the mind from those wh'idi consider the com- 
putation of numbers only, it thereby imbues the mind of the 
learner with much valuable information without the cost of 
additional study or the expenditure of additional time. 

The work has been prepared during such intervals of time 
as the author could command from his professional duties as 
teacher of BusinesR Sciences, and Consulting and Practical 
Accountant ; and, nowithstanding great care has been bestowed 
upon it, it is not improbable that some typographical or other 
errors may have escaped notice. Should any such be found, the 
author will esteem it a favor to be informed of them, in order 
that they may be expunged in future editions. 

The author avails himself of this occasion to extend his 
thanks to his associate instructors and advanced students for 
their kindly aid in proof reading, and especially does he express 
his gratitude to his assistant instructor, Mr. B. D. Rowlee, for 
services cheerfully rendered in proof reading and the re-working 
of problems. 

Soliciting for tlie work a thorough examination and a just 
measure of its merits, with the earnest hope that it may prove 
acceptable, and be of service in unfolding the principles of the 
beautiful science of numbers, and aid in advancing the interests 
of the rising generation, it is now submitted to the public. 

THE AUTHOR. 
New Obleanb, Jan. 4, 1877. 
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DEFITVITIONS. 



1. Deflnilion is the meaning or import of a word 
expressed by other words. 

2. Science is classified knowledge. 

3. Quantity is any thing that can be increased or 
diminished. 

4. A Unit is a single thing of whatsoever denomination 
or nature. 

5. A Number is a unit or a collection of units. 

6. An Abstract Nnmber is one in which the kind of 
unit or quantity is not designated, thus: three, four, five, 
etc. 

7. A Denominate or Concrete Number is one in 

which the kind of unit is designated. Thus : two pounds, 
five yards, nine dollars, etc. 

8. A Compound Number is a denominate number 
expressed in two or more denominations, thus : 5 years, 4 
months and 8 days ;. 2 miles, 5 furlongs and 10 rods ; 2 
yards, 2 feet and 5 inches. 

9. An Arithmetical Complement of a Number 

is the difference between the number and a unit of the next 
higher order, thus: .3 is the arithmetical complement of 7; 
2G is the arithmetical complement of 74 ; 19 is the arith- 
metical complement of 981. 

10. A Problem is a question proposed or given for 
solution. 

11. Pllil080pliy — the knowledge of phenomena as 
explained by and resolved into causes and reasons, powers 
and laws. 



4 Arithmetieal Exercises and Examples. 

12. Arithmetic is the Science of Numbers : or to 
define it more extendedly, it is that branch of Mathematics 
which treats of the properties and relations of numbers 
when expressed by the aid of figures, either singly or com- 
bined. These principles and relations of numbers combined 
with the facts relating to problems, are applied, by the rea- 
soning powers of man to the solution of all numerical prob- 
lems of business afi*airs and practical life. 

13. Figures; in Arithmetic ^^wres are characters used 
to represent numbers. The ten Arabic figures which we 
use, are 

Naught or Cipher One Two Three Four Five Six Seven Eight Nine 

123456789 

By properly combining these ten figures all possible num- 
bers may be represented. 

The 1, 2, 3, 4, 5, 6, 7, 8, and 9 are sometimes called digits. 
They are also called the significant figures because each sig- 
nifies a number when alone. 

The is so called because by itself it does not signify or 
represent any number. It expresses number only when 
used in connection with other figures. 

14. Value of Figures — Figures have two values, a 
simple and a local value i thus when we write 2, independ- 
ent of other figures, it has only a simple value, representing 
two units ; but when we write it to the left of another fig- 
ure or figures, thus, 23 or 241, it has a local value as well 
as a simple value. This local value depends on the scale or 

system of numbers employed and its location in the scale. 

• 

15. Order of Figures — The successive places occu- 
pied by figures are often called orders. Thus a figure in 
the first place is called a figure of thc^rs^ order, or of the 
order of units ; a figure in the second place is a figure of the 
second order, or of the order of tens ; in the third place, 
of the third order, or of the order of hundreds ; and so on, 
each figure next to the left belonging to a distinct order, 
the unit of which is tenfold the size or value of a unit of 
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the order of the figure on its right \ and this increase in 
value from right to left hy ten constitutes the Decimal Scale 
or System of numbers. 

16. Notation is a method of writing numbers. There 
are two systems, the Arabic and Roman, 

By the AraMc Notation numbers are expressed or writ- 
ten hy figures. 

By the Roman Notation numbers are expressed or writ- 
ten in letters. 

17. Numeration is the method of reading written 
numbers. 

There are two systems of numerating or reading numbers, 
the French and the English. 

The French system is the one in general use in the 
United States and the Continent of Europe. 

The English system is that generally used in England 
and the English Provinces. 
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FRENCH SYSTEM OF NUMERATION. 

* 

18. The French system separates figures into groups or 
periods of three figures each, and gives a different name to 
each period, thus : 

to Hundreds of Octillions.* 
00 Tens of Octillions. 
.rfi. Octillions. 

o\ Hundreds of Septillions. 
^ Tens of Septillions. 

Septillions. 

Hundreds of Sextillions. 

Tens of Sextillions. 

Sextillions. 

Hundreds of Quintillions. 

Tens of Quintillions. 

Quintillions. 

Hundreds of Quadrillions. 

Tens of Quadrillions. 

Quadrillions. 

Hundreds of Trillions. 

Tens of Trillions, 
.to Trillions. 

Hundreds of Billions. 
00 Tens of Billions. 

Billions, 
to Hundreds of Millions. 
oi Tens of Millions. 
w Millions. 

Hundreds of Thousands. 

Tens of Thousands. 

Thousands. 

Hundreds. 

Tens. 
po Units. 

The periodg above Octillions, in regular oider, are Konillions, Pec^illions 
UndecilUone, Duodecillions, Tredecillions, QuatuoniecillionK, Quindccillions 
SexdeciUionH, Sept^^ndecilliona, OctodeQilliony, yoYewdecillions, Vigintillions, 
&c. 
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ENGLISH SYSTEM OF NUMERATION. 

19. The English system of numeration separates the 
figures into groups or periods of six figures each, and desig- 
nates each period hy a distinct name, thus : 

t« Hundreds of Thousands of Quadrillions. 
00 Tens of Thousands of Quadrillions. 
>i^ Thousands of Quadrillions, 
en Hundreds of Quadrillions. 
Oi Tens of Quadrillions. 
^ Quadrillions. 

w Hundreds of Thousands of Trillions. 
09 Tens of Thousands of Trillions. 
00 Thousands of Trillions. - 
I-' Hundreds of Trillions. 
<i Tens of Trillions. 
JO Trillions, 
f oi Hundreds of Thousands of Billions, 
o Tens of Thousands of Billions. 
►^ Thousands of Billions. 
CO Hundreds of Billions. 
CO Tens of Billions. 
t« Billions. 

►^ Hundreds of Thousands of Millions. 
00 Tens of Thousands of Millions. 
M Thousands of Millions, 
bs Hundreds of Millions. 
oi Tens of Millions. 
w Millions. 

Hundreds of Thousands. 
CO Tens of Thousands. 
oi Thousands. 
zn Hundreds. 
a Tens. 
00 Unita. 

By examining and comparing the two systems, it will be 
observed that they are the same to the ninth figure or the 
hundreds of millions, but at that figure a variation is made. 
Hence, if we wish to know the value of numbers higher 
than hundreds of millions, when we hear them spoken or 
see them in print, we must know whether they are ex- 
pressed according to the French p^ the English systeq;i of 
immeration, 
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THE ROMAN SYSTEM OP NOTATION. 

20. In the Roman system of notation the letter I repre- 
sents c/?<e; Y^five; ^^ten; \k^ fifty; C, one hundred ; D, 
five hundred and M, one thousand. The intermediate and 
succeeding numbers are expressed according to the follow- 
ing principles : 

First. — Every time ^ letter is repeated, its value is re- 
peated ; thus II represents two ; XX represents twenty. 

Second. — When a letter of lesser value is placed before one 
0^ greater value, the lesser is taken from the greater; if placed 
after the greater, it is to be added to it. Thus, IV repre- 
sents /owr, while VI represents six; XL represents /oWy, 
LX represents sixty. 

Third.— A line or bar — , placed over a letter, increases 

its value a thousand times. Thus X represents ten thou- 
sand ; L represents yi/J^y thousand. 



TABLE OP ROMAN CHARACTERS. 



I 


one. 


XXV 


II 


two. 


XXVI 


III 


three. 


XXVII 


IV 


four. 


XXVIII 


V 


five. 


XXIX 


VI 


six. 


XXX 


VII 


seven. 


XL 


VIII 


eight. 


L 


IX 


nine. 


LX 


X 


ten. 


LXX 


XI 


eleven. 


LXXX 


XIT 


twelve. 


XC 


XIII 


thirteen. 


c 


XIV 


fourteen. 


cc 


XV 


fifteen. 


ccc 


XVI 


sixteen. 


cccx^ 


XVII 


seventeen. 


I) 


XVIII 


eighteen. 


IXJ 


XIX 


nineteen. 


IXXJ 


XX 


twenty. 


I)Ci.C 


XXI 


twenty-one. 


DCCCC 


XXII 


twenty-two. 


M 


XXIII 


twenty-three. 


MM 


XXIV 


twenty-four 


MDCCCLXXVI 



twenty-five. 

twenty -six. 

tweoty-seven. 

twenty-eight. 

twenty-nine. 

thirty. 

forty. 

fifty. 

sixty. 

seventy. 

eighty. 

ninety. 

one hundred. 

two hundred. 

three hundred. 

four hundred. 

five hundred. 

six hundred. 

seven hundred. 

eiglit hundred. 

nine hundred. 

one thousand. 

two thousand, 

1876, 



Exercises in Notation and Numeration. 9 

EXERCISES IN NOTATION AND NUMERATION. 

f 

21. In Writing Numbers begin at the left hand 
with the highest order and write each period in regular 
order, separating them by commas. 

Write in figures the following numbers and numerate 
them according to the French system of numeration. 

1. One thousand, six hundred and ninety-four. 

2. Eighteen hundred and seventy-seven. 

3. Twenty-four hundred and six. 

4. Three hundred forty-one thousand and twenty-two. 

5. Sixty-five million, one hundred thirty-two thousand, 
three hundred and eighty -seven. 

6. Twelve billion, sixteen million, forty-three thousand, 
one hundred and eleven. 

7. Nine hundred thousand, three hundred and fifty. 

8. Six million, one hundred and sixty-nine thousand, 
four hundred and thirty-seven. 

9. Seventy-six million, four hundred * thousand, one 
hundred. 

10. Twenty-two billion, one hundred three million, 
five hun'dred seventy-six thousand, one hundred and two. 

11. One hundred two trillion, one hundred twenty-five 
million, four hundred and three. 

12. Eight trillion, seven billion and seventy-six. 

22. Write in figures the following numbers and nume- 
rate them according to the English system of numeration : 

1. Four hundred twenty-three thousand, five hundred 
and fourteen. 

2. Six hundred nineteen thousand, one hundred fifty- 
two million, twenty-one thousand and forty-seven. 

3. Fifty-three billion, two hundred twelve thousand, 
twenty-six million, seventy-five thousand three hundred 
and eighty-four. 

23. Write in the Roman System of Notation the follow- 
ing numbers : 

9, 12, 14, 37, 49, 83, 108, 519, 1519, 14704, 8897fi, 
13140363. 
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ADDITION. 

24. Addition — Increasing -~\s the process of uniting 
two or more numbers of the same name or kind, so as to 
make one equivalent number. 

25. The number obtained by this process is called the 

Sum or Amount. 

26. The Sign of Addition is a perpendicular cross, 
-|-, called plus ; it means more ; thus 7 + 9 is read, 7 plus 
y, and means that 7 and 9 are to be added. When used 
after a number, thus, 5 -)-, which is read 5 plus, it means 
5 and a small excess. 

27. The Sign of Equality is =. It is read equals, 
or equal to, and denotes that the numbers between which 
it is placed are equal to each other; thus 7 -j- 9 = 16 
means that 7 and 9 added are equal to 1 6. The expression 
is read, 7 plus 9 equals 16. 

2 8._ A Numerical Equation is an equality between 
two tffftfTerical expressions, which though diiFering in form 
from each other are equivalent. Each expression is called a 
term of the equation. Thus 5 -f ^ = 1'^ 's a numerical 
equation m which the 5 -|- ^ ^s called the first member of 
the equation and 13 the second member, and both are called 
the terms of the equation. . 

29. Principle of Addition. Numbers of the same kind, 
order or character only, can be added. Thus we cannot add 
2 apples and 3 oranges, nor 5 pounds of sugar and 6 boxes 
of peaches ; nor 6 units and 5 hundreds ; nor J and |, etc. 
We can only add apples to apples, oranges to oranges, sugar 
to sugar, peaches to peaches, units to units, hundreds to 
hundreds, halves to halves, fourths to fourths, etc. We 
can collect together things of different kinds, apples, peaches, 
oranges, etc., but by collecting them together we do not 
increase the number or sum of either and hence there is 
no addition. 
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ADDITION TABLE. 

30. No. I. 

Note. Cu learning these tables and handling all numbers, all intermediate 
woi-ds and thoughts that occur between the numbers to be combined and the 
result of the desired combination should be omitted. Thus, instead of saying 
or thinking, that 2 and 2 are 4, 3 and 5 are 8, etc., say or think 4 ; 8; etc. 

^ ^ Explanation — In this table 

1 9 we show 20 different combinations 

1 " 

— of the 9 significant figures to pro- 

1 o 

2 ^ auce results from 1 to 9. It 

9 1 may be said that three 1" make 

4 
2 3 

£_ 3, three 2'' make 6, etc., and that 



\'j^ 5 they are regular combinations ; but 

we see by the table that two l'"* 



4.3 



1.2.3 



6 



/ 



5.4.3 are 2, and that two 2'^ are 4, etc. 

1.2.3 ^ Hence, though the table does not 

6.5.4 ^ . ,, , 

. contain all the possible combina- 

7 6 5 4 ^ ^^^"^' ^^ ^^^ contain all that are 

7~~~ essential and of value in this con- 

* l.Z.3.4 q 

8.7.6.5 nection. 
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ADDITION TABLE. 

31. No. II. 



1 .2.3.4.5 

9 8 7 6 5 ^^ Explanation. — In this table we 



\ show the 25 different combinations 

9.8.7.6 of the 9 significant fi«;ures the 



o'l P P sum of which equals ten or more. 

9.8.76. To atUiin rapidity in adding, it 

4 5,(5 , is absolutely necessary that, the 

9 8 7 

learner should be so familiar with 

5.6.7 *t these combinations that he can 

9.8.7 

instantly see the result without 



^ Q 15 adding, i. e. he must know the 

9.8 

result by the combination, just as 

7.8 

^*g 16 he knows the value of 4, or 5, by 

the combination of lines formin^: 

^17 

9 the figure, or as he knows the pro- 

Q Dunciatiou of a word without 

9 spelling it. 



The rapid increasing and decreasing operations in 
the science of numbers depend upon the capacity of the 
calculator to instantly apprehend and accurately apply, the 
result of two or more figures, no matter how they may 
be combined. And the object of these tables is to aid in 
acquinDg the desired capacity^ 



Addition and Subtraction fables. 
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ADDITION AND SUBTRACTION TABLES. 



33. TABLE IV. 



1 


Ac ?=100 


26 k ?: 


= 100 


51 & ?= 


= 100 76 & 


?— If'O 


2 


100 


27 


100 


52 


100 1 77 


100 


3 


100 


28 


100 


53 


100 1 78 


100 


4 


100 


29 


100 


54 


100 t 79 


100 


5 


100 


30 


100 


55 


100 


80 


lOo 


6 


100 


31 


100 


56 


100 


81 


100 


7 


100 


32 


100 


57 


100 


82 


100 


8 


100 


33 


100 


58 


100 


83 


100 


9 


100 


34 


100 


59 


100 


84 


100 


10 


100 35 


100 


60 


100 


85 


100 


11 


100 36 


100 


61 


100 


86 


100 


12 


100 


37 


100 


62 


100 


87 


100 


13 


100 


38 


100 


63 


100 


88 


100 


14 


100 


39 


100 


64 


100 


89 


100 


15 


100 


40 


100 


65 


100 


90 


100 


16 


100 


41 


100 


66 


100 


91 


100 


17 


100 


42 


10« 


67 


100 


92 


100 


18 


100 


43 


100 


68 


100 


93 


100 


19 


100 


44 


100 


69 


100 


94 


100 


20 


100 


45 


100 


70 


100 


95 


100 


21 


100 


46 


100 


71 


100 


96 


100 


22 


100 


47 


100 


72 


100 


97 


100 


23 


100 


48 


100 


73 


100 


98 


100 


24 


100 


49 


100 


74 


100 


99 


100 


25 


100 


50 


100 


75 


100 







EXPIiANATION-. 



We present this table to aid the learner in instantly seeing 
the difference between 100 and any number from 1 to 99. It 
is of special valae in addition and subtraction, and all who 
expect to become rapid Calculators, must be proficiant in this 
character of work. 
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SIGNS AND ABBREVIATIONS. 

34. The following are the principal signs and abbrevia- 
tions in general use among merchants and business men : 

@ At. Co. Company. 

Vg Account. Cr. Credit or creditor. 

1^ One and one-quarter. Dr. I)ebit or Debitor. 

I'' One and one-half. Gal. Gallons. 

1'' One and three-quarters. Ps. Pieces. 

fPer. Yd. Yards. 

Pound (weight). Fr't. Freight. 

S Dollar or dollars. Rec'd. Received. 

/ Cent, or cents. Pay*t. Payment, 

% Per cent, or per centum. Inst. This month. 
Amt. Amount. Prox. The next month. 

Bbl. Barrel. Uh. The last month. 

Doz. Dozen. £ Pound Sterling. 

B. L. Bill of Lading. 0. K. All Right. 

Blk. Black. Fr. Franc, French coin. 

Shipt. Shipment. Fwd. Forward. 

Sunds. Sundries. Bal. Balance. 

Dft. Draft. Cons't. Consignment. 

Cona. Commission. hhds, hogsheads. 

Do. The same. Mdse. Merchandise. 

/ Shillings, thus Vg two shillings and sixpence. 

Mk. Marks, the German monetary unit. 

l/ Check mark, correct, approved. 

© 6ifrao, used to separate the milreis from the reis in 
Brazil money. 

17 doz. $y\, $j\, $^=17 doz., 4 of which are at $10 
per doz., 6 (^ $12 and 7 @ $15. 

8 doz. I @ 5 / f @ f , 2 doz. No. 4 @ 5 shillings per 
doz., and 6 doz. No. 5 @ 4 shillings sixpence per dozen. . 
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. 35. Name the unit result of the following numbers : 

989898 9 887 9 5 6 
9866442298 7 9 7 



38 7 68 55694 7 5 
93 34475617 78 



3 


4 


5 


1 


« 


9 


8 


2 


3 


6 


5 


5 


2 


2 


3 


3 


2 


1 


5 


7 


4 


7 


7 


9 


8 


7 


8 


2 


4 


6 


8 


9 


3 


7 


1 


8 


4 


6 


5 


4 


9 


7 


9 


7 


4 


8 


2 


7 


7 


8 


5 


6 


8 


8 


5 


5 


8 


9 


9 


8 


9 


8 


8 


5 


6 


9 



For further explanation of Addition, the importance of 
it, and the most rapid processes of adding see Soule's Con- 
tractions in Numbers. 

EXERCISES. 

1. Write all the combinations of two figures that make 
10, 11, 12, 13, 14, 15, 16, 17 and 18. 

2. Commence with 1 and orally add thereto 2, and con- 
tinue to add 2 to the successively occurring sums until you 
produce 21. Thus 3, 5, 7, 9, 11, 13, etc. 

3. Commence with 1 and in like manner add 8 until 
you produce 31. Thus 4, 7, 10, 13, etc. 

4. Commence with 1 and in like manner add 4 until 
you produce 41. 

5. Commence with 1 and in like manner add 5 until 
you produce 51. 

6. Commence with 1 and in like manner add 6 until 
you produce 61. 
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7. Commence with 1 and in like manner add 7 until 
you produce 71. 

8. Commence with 1 and in like manner add 8 until 
you produce 81. 

9. Commence with 1 and in like manner add 9 until 
you produce 91. 

10. Oially add by 2" until you produce 20. 

11. " " 3" " " 30. 

12. " " 4" " " 40. 

13. " " 5'* " " 50. 

14. " " 6" " " 60. 

15. " " 7*- " " 70. 

16. " " 8'' " " 80. 

17. '* " 9" " « 90. 

18. " " 10" « " 100. 

19. Commence at 1 and orally add by 3 and 5 altern- 
ately until you produce 100. 

20. Commence at 1 and orally add by 4 and 7 altern- 
ately until you produce 100. 

IXAMPLES IN ADDITION. 

36. Add the following numbers : 6376, 664, 309, 485 
and 5092. 

OPERATION. 

m^ Explanation. — In all addition pro- 

jl blems we first wriU the numbers so 

§|S.S that units of the same order will stand 

^g^g in the same column, i. e., units in the 

"•^7o units or first column ; tens in the tens 

' 564 or second column ; hundreds in the 

I 309 hundreds or third column and so on 

4g5 through the numbers. We then begin 

at the units or first column and add 

the columns separately. In adding the 

first column, we eommence with the 2 

Sum 12,826 and 5, and name only the successive 

132 results thus, 7, 16, 20, 26; which is 2 

tens and 6 units,' the 6 we write in the first place or column of 

units and place the 2 tens which is to be carried to the column of 

tens directly belQW the 6 in a small figure, Then adding the Z 



5092 
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tens to the tens column, we say, 11, 19, 25, 32; which is 3 hundred 
and 2 tens: the 2 tens we write in the column of tens and place 
the 3 hundreds, which is to be carried to the hundreds column 
directly under it. Then adding the 3 hundred to the hundreds 
column, we say, 7, 10, 15, 18, which is 1 thousand and 8 huH' 
dred; the 8 hundred we write in the hundreds column and the 
carrying figure, 1 thousand, directly under. Then adding the 
1 thousand, to the fourth or thousands' column, we say 6, 12, 
which is 1 ten thousand and 2 thousand^ and this being the last 
column to add we write the figures in their respective columns 
and produce 12826 as the sum of all thje numbers. 

When adding, set the result in pencil figures, being careful 
to place the carrying figure or figures directly beneath the unit 
figure of each column added as shown in*the preceding problem. 

PROOF OF ADDITION. 

The best proof of the correctness of addition is to be 
proficient in your work, and then re-add the columns in 
the reverse direction. 

What is the sums of the following groups of numbers ? 



(2) 


(3) 


(4) 


(«) 


(6) 


4B04 


780 


89 


777 


9040 


291 


1261 


706 


888 


1288 


643 


537 


73 


999 


9907 


98 


309 


4009 


666 


6543 


1400 


6987 


8888 


645 


2018 
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Add the following groups of numbers : 





f(7) 


(8) 


(9) 


(10) 


(11) 


(12) 




818 


412 


582 


32t^ 


809 


981 




390 


297 


578 


346 


523 


350 




970 


318 


757 


386 


605 


269 




276 


824 


420 


672 


848 


789 




75li 


932 


731 


793 


945 


696 




843 


373 


542 


^64 


397 


136 




865 


576 


853 


965 


684 


169 




129 


876 


684 


448 


976 


295 




768 


444 


743 


404 


666 


468 




904 


102 


915 


151 


217 


687 




972 


814 


. 686 


148 


879 


825 




114 


331 


637 


263 


516 


951 




346 


554 


917 


295 


259 


784 




545 


161 


650 


161 


896 . 


• 122 




622 


1»7 


411 


461 


864 


440 




749 


490 


237 


874 


565 


450 




717 


876 


349 


898 


150 


414 




222 


902 


489 


769 


514 


654 




234 


396 


698 


243 


446 


789 




166 


484 


228 


174 


576 


458 




365 


235 


433 


952 


489 


747 




272 


386 


949 


683 


394 


636 




729 


.624 


687 


574 


407 


241 




955 


897 


762 


956 


812 


477 




177 


477 


849 


658 


798 


681 


■ 






>"■ -^ 
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Add the following groups of numbers : 



(13) 


(U) 


(15) 


(16) 


(17) 


(18) 


864 


677 


595 


849 


539 


257 


363 


305 


249 


283 


377 


476 


629 


420 


463 


327 


762 


426 


145 


982 


830 


651 


235 


684 


174 


217 


221 


543 


856 


492 


144 


326 


232 


502 


950 


343 


176 


111 


151 


113 


446 


602 


767 


871 


387 


438 


834 


182 


644 


512 


516 


455 


540 


955 


747 


814 


247 


328 


919 


858 


156 


376 


331 


633 


358 


989 


106 


468 


281 


624 


149 


855 


872 


189 


828 


581 


268 


954 


694 


177 


986 


491 


662 


126 


788 


885 


817 


888 


693 


136 


866 


264 


918 


992 


682 


564 


944 


294 


289 


202 


355 


163 


922 


896 


259 


548 


223 


764 


116 


597 


381 


365 . 


521 


921 


911 


814 


329 


208 


530 


515 


866 


277 


678 


662 


874 


735 


179 


476 


640 


764 


528 


393 


129 


716 


821 


287 


584 


556 


659 


802 


457 


848 


625 


888 

ji 


778 


584 


587 


255 


262 


932 
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Add the following groups of numbers : 



19 


20 


21 


22 


23 


24 


883 


792 


743 


153 


919 


547 


356 


414 


560 


214 


620 


380 


595 


454 


871 


248 


922 


616 


638 


366 


349 


636 


369 


874 


679 


464 


955 


549 


158 


682 


594 


933 


936 


694 


862 


232 


953 


686 


746 


783 


874 


713 


178 


541 


793 


225 


935 


499 


215 


939 


798 


619 


951 


874 


119 


201 


324 


232 


959 


779 


753 


871 


687 


478 


865 


622 


311 


438 


843 


484 


724 


718 


182 


218 


421 


252 


645 


180 


686 


869 


586 


648 


148 


477 


896 


189 


518 


551 


227 


396 


996 


595 


959 


995 


193 


495 


293 


521 


152 


475 


947 


568 


262 


727 


572 


977 


797 


130 


515 


259 


425 


362 


736 


111 


833 


585 


458 


485 


328 


682 


745 


177 


217 


631 


803 


685 


125 


.413 


841 


194 


729 


996 


245 


825 


972 


698 


169 


492 


968 


868 


489 


258 


845 


194 


540 


799 


386 


277 


477 


864 
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25 

778999 


26 

979644 


156563 


28 

1333182 


115224 


130466 


994544 


9979667 


964892 


898567 


836869 


7891573 


578678 


787543 


234246 


3517569 


577594 


£61432 


765183 


8598674 


668678 


699678 


345927 


2513756 


669657 


978321 


654678 


3454210 


539886 


678789 


456432 


7656754 


664756 


564673 


345718 


5467856 


795568 


895437 


765391 


5645781 


699689 


569128 


673123 


7893344 


689786 


678982 


437987 


3216675 


688968 


869771 


566789 


4569911 


935789 


668339 


544321 


6543344 


778896 


956234 


891389 


9576677 


659669 


1 95842 


219720 


1539902 


363769 


957454- 


625221 


6662234 


351994 


573367 


431348 


4235564 



29. Add 6, 8, 9, 7, 6, 8, 5, 4, 9, 4, 8, 7, 6, 9, 14, 19, 
18, 27, 38, 47, 59, 65, 74, 83, 92. Ans. 632. 

30. Add 528, 791, 14389, 888, 91361, 587, 301 , 7004, 
52800, 7106, 42881. Ana. 218,636. 

31. Add 476010, 51873, 98,- 48932, 3581427, 67843, 
21050, 3672. Ans. 4,250,905. 

32. Add 63, 94, 85, 74, 63, 52, 41 , 39, 48, 57, 66, 75, 
81, 93, 27, 18, 60, 80, 19, 88, 99, 77, 66, 55, 44, 33, 22, 
1 1 , 98, 97, 96, 86, 76, 65, 54, 43. Ans. 2248. 

33. Add seven million four thousand and ninety-six, 
and three hundred eighty-seven thousand five hundred and 
sixty tvo. Ans. 7391658. 

34. Find the sum of 4888765, 92238, 1600084, 
8888888, 99999999999, 4100000808707 and 222222333- 
333444444. Ans. 222226533349723125. 

35. Find the sum of 999999909, 88888888, 7777777, 
666666, 55555, 4444, 333, 22, 1, and sixty-three millions. 

Ans. 1160393685. 
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36. Add 789, 679, 987, 140018, 191070, 871230432, 
49706, 40000, 80000000 and eleven hundred and eleven. 

Ans. 951,654,792. 

37. Add five hundred thousand nine hundred thirty- 
nine, and eleven thousand eleven hundred and eleven. 

• Ans. 513050. 

37. Dollar and Cent signs. The dollar sign is $, 

and the cent sign is /. When the. dollar sign is placed 
before numbers they are read as dollars. Thus $45 is read 
45 dollars. When the cent sign is placed after numbers 
they are read as cents. Thns 14^ is read 14 cents. When 
dollars and cents are written together the cents are separated 
from the dollars by a point (.) and the sign of cents is 
omitted. Thus $16.45 is read 16 dollars and 45 cents. 

Since there are 100 cents in 1 dollar, cents always occupy 
tioo places and only two in connection with dollars. When 
the number of cents is less than 10 a naught must be used 
to fill the tens column or the first place at the right of the 
point. Thus 8 dollars and 5 cents are written $3.05. 

When cents only are written they are expressed as fol- 
lows : 25 cents, or 25/ or $.25. 

When writing numbers representing dollars and cents for 
the purpose of addition, they must be set so that dollars 
will be under dollars and cents under cents in the regular 
order of units, tens, hundreds, etc., and the points (.) that 
separate dollars and cents must be in a vertical line. 

The dollar sign ($) and the point (.) should never be 
omitted when writinsj dollars and cents. 



38. 


38 

Add $14.50 


39 

$34.16 


40 

$75. 


41 

$ .88 


$180.40 




8. 


9.08 


4.45 


11. 


48.08 




4.25 


14.83 


67.06 


5.13 


91.16 




12.15 


8. 


.35 


7.02 


7.05 



$38.90 $66.07 $146.86 $24.03 $326.69 
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Add $821. 


$521.16 


45 

$ 9.45 


46 

$ 481. 


$194.15 


640.80 


88.25 


80. 


124. 


8.05 


9.18 


19.30 


17. 


381. 


73.75 


75.20 


8. 


.65 


569. 


, 6.18 


100.05 


4.07 


6.10 


827. 


.95 



$1146.18 $685.78 $113.20 $2332. $283.08 

48. Add $8.12, $9, $.50, $3.40, $37.05, $.75 and 
812 12. Ans $70 94. 

*49." Add $43.10, $17, $5, 48^, 75/, $il, $24.14, $3. 

Ans. $104.47. 

50. Add $108, $97.16, $81.12, $.75, $8, $6.40^ 25/, 
$18. Ans. $322.68. 

51. Add $580.10, $671.23, $791.98, $88, 45/, 5/, 
$3.10. Ans. $2,137.91. 

52. Add $999.99, $888.88, $777.77, $666.66, $555.55, 
$444.44, $333.33, $222.22, $111.11 and 1/. 

Ans. $4,999.96. 

53. Add $987.65, $876.54, $765.43, $6&4 32, $543.- 
21, $123.45, $284.56, $845.67, $456.78, $567.89, $678.90 
and $789. Ans. $7,123.40. 

54. Middlemiss bought a hat for $2, a coat for $9.50, 
a pair of shoes for $2.75, a pair of pants for $4, a vest for 
$1.75, and had $41.05 left. How much money had he at 
first? Ans. $61.05. 

55. Miss Smith paid for a broom 35/, for soap $1.60, 
for starch 75/, for matches 5^, for salt 15/, for sugar 
$1.50, for rice $2, for butter 80/, Graham flour $1.25 and 
for a hygienic cook book $1. What was the sum paid for 
all? Ans. $9.45. 

56. Prophet paid for a reader $1.35, for an arithmetic 
$1.50, for a history $2,* for a set of drawing instruments 
$8.70, for paper $.60, for pens $.15, for ink $.05, for a 
pair of Indian clubs $3.50, and for the boy's own book $1 . 
What did all cost ? Ans. $13.85. 

57. Conrad paid $1.75 for Chesterfield's letters ; $1.80 
for Cutter's Anatomy, Physiology and Hygiene^ $1.75 
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for Comb's Constitution of Man ; $1*25 for How to Read 
Character by Wells; $1.50 for Jiordhoff's Politics for 
Young Americans; $1.75 for. Physical Perfection by Jac- 
ques ; $4 for Plutarch's Lives ; $8 for Shakspeare's Works ; 
$2 for the Literary Reader ; $6 for Carey's Social Science ; 
$5 for Parson's Laws of Business ; $5 for Soule's Philoso- 
phic Work on Commercial and Exchange Calculations, and* 
$1 for Cushing's Manual. How much did he pay for all ? 

Ans. $40.80. 

58. If you should travel by rail 160 miles, by steamer 
214, and walk 8; how far would you travel? 

Ans. 382. 

59. A planter raises 9842 pounds of sugar, 2351 
pounds of cotton, 1827 pounds of rice, 3840 bushels of 
corn, 326 bushels of sweet potatoes and 194 bushels of 
beans. How many pounds and how many bushels does he 
raise in all ? Ans. 14020 pounds, 4359 bushels. 

60. Conrad loaned to Purcell $9 ; to Gresham $3.50 ; 
to Hanna 75/; to Mitchell 85/; to Sweeney 5/; to 
Bothick $1 ; to Keen 25/ ; to Abbott 75/ ; to Prophet 
50/. What sum did he loan to all ? Ans. $16.65. 

61. Keen has $143.05 ; Couret $91 ; McCoard $18.30 ; 
Bush 90/ ; Nevers 25/ ; Fischer $5.05 ; Beck $9 ; Meyers 
$6 ; Levy $7 ; Brown $7 ; Rice $45 ; Shotwell $27 ; Wise 
$6.80 ; Moffett $5.50 ; Lindsey $88.70. How much have 
all? Ans. $460.55. 

62. A merchant bought four adjacent lots of ground 
for $6850. He built a house thereon which cost $11875. 
Paid for fences $912 ; for flagging $1819.55 ; for furniture 
$3481.12. How much did the whole cost? 

Ans. $24,937.67. 

63. If you pay $175 for a horse, $450 for a carriage, 
$75 for a set of harness, $38 for a saddle and bridle and 
$6.50 for a whip. What will the whole cost ? 

Ans. $744.50. 

64. A planter has 54 cows, 321 sheep, 174 mules, 23 
horses, 42 oxen, 43 calves, 7 colts. How much live stock 
baa he altogetber ? Aiisk 664« 

Q 
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65. A merchant bought at one time 250 barrels Flour 
for $1500 ; at another 345 barrels for $2415 ; and at another 
200 barrels for $1625. How many barrels did he buy and 
what was the total cost ? Ans. 795 Bbls., 

$5540 Cost. 

66. The weight of <ten bales of cotton is as follows : 481 , 
503, 398, 462, 470, 479, 401, 397, 463, 511 pounds, what 
is the total weight? Ans. 4565. 

67. Bought at one time 43 yards of calico and 32 yards 
of silk ; at another 104 yards of calico and 24 yards of 
silk, and at another 96 yards of calico and 48 yards of silk. 
How many yards of each kind did I buy ? 

Ans. Calico 243, Silk 104. 

68. Paid $425 for a lot of sugar, $120 for rice and $75 
for potatoes. Sold the sugar at a profit of $41 and the rice 
and potatoes at cost. What did I get for the whole ? 

Ans. $661. 

69. From New Orleans to the Rigolets is 31 miles 
hence to Montgomery, 18 ; hence to Bay St. Louis, 3 
hence to Pass Christian, 6 ; hence to Mississippi City, 13 
hence to Biloxi, 9 ; hence to Ocean Springs, 4 ; hence to 
East Pascagoula, 16; hence to St. Elmo, 21 ; hence to 
Mobile, 20. How many miles to Mobile? Ans. 141. 

70. From New Orleans to Kenner is 10 miles ; hence 
to Manchac, 27 ; hence to Ponchatoula, 1 1 ; hence to Ham- 
mond, 4; hence to Amite, 16 ; hence to Tangipahoa, 10 ; 
hence to Osyka, 10 ; hence to Magnolia, 10 ; hence to Mc 
Comb City, 7; hence to Summit, 3 ; hence to Bogue Chitto, 
10 ; hence to Brookhaven, 10 ; hence to Beauregard, 11 ; 
hence to Crystal Springs, 19 ; hence to Terry, 9 ; hence to 
Jackson, 15; hence to Madison, 13; hence to Canton, 11. 
How many miles is it to Canton ? Ans. 206. 

71. A young man paid $125 for a year*s tuition at col- 
lege, $22.50 for books, lost $40, and has $378.35 on hand. 
How much had he at first ? Ans. $565.85. 

72. A boy gave Jane 6 oranges, Kate 4, John 3, he 
ate 2, and had 5 remaining. How many had he at first ? 

Ans. 20. 
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73. Louisiana contains 41255 square miles ; Mississippi, 
47156; Texas, 287504; Arkansas, 52198; Tennessee, 
45600; Kentucky, 87 080; Alabama, 50722; Georgia, 
52009; South Carolina, 29385; North Canlina, 50704 ; 
Missouri, 67380; V.rginia, 61352; Maryland, 11124; 
Florida, 59268; California, 188982. How many square 
miles in the fifteen states? Ans. 1,032,319. 

74. The population of London is 3311000; Paris, 
1852000 ; St. Petersburg, 667000 ; Rio Janeiro, 275000 ; 
Constantinople, 400000 ; Vienna, 834000 ; Berlin, 825000; 
Lisbon, 224000; Pekin, 1648000; Tokio or Jeddo, 790- 
000 ; Bombay, 647000 ; Madrid, 332000 ; Glasgow, 
489000; Dublin, 311000 ; Amsterdam, 278000; Brussels, 
176000; Stockholm, 1390(K); Copenha£cen, 181000; Cairo, 
(Egypt) 354000; Tunis, 125000. What is the popula- 
tion of all? Ans. 13,858,000. 

75. The lenirth of the Mi.ssissippi River is 4200 miles ; 
of the Nile, 4()00 ; Amazon, 3750 ; Yenisei, 3400 ; Obi, 
3000: Yang-tse-Kiang, 3320 ; Niger, 3000 ; Lena, 2700 ; 
Amoor, 2650; Volga, 2000; Ganges, 1600; Brahmapoo- 
tra, 2300 ; La Plata, 2300 ; Mackenzie, 2300 ; St. Law- 
rence, 2000; Saskatchewan, 1900; Orinoco, 1550; Colum- 
bia, 1020; Colorado, 600; Yukon, 1600; Red River, 
1500. What is the combined length of all ? 

Ans. 50,690. 

76. Lake Superior is 400 miles in length ; Lake Michi- 
gan, 320 ; Lake Huron, 240 ; Lake Eiie, 240 ; Lake On- 
tario, 180 ; Lake Baikal, 375 ; Luke Pontchartrain, 40. 
What is the combined length of all ? Ans. 1795. 

77. There are in the world 394000000 Christians; 
500000000 Buddhists ; 145000000 Brahmins; 100000000 
Confucians; 15000000 Shinloun ; 199000000 Mohamme- 
dans; 7000000 Israelites. How many combined? 

Ans. 1,360,000,000. 

78. Mount Everest of the Himalaya chain in Asia the 
highest point on the globe, is 29062 feet high ; Mt. St. 
Eiias, the highest mountain in North America, is 17900 
feet; "Mt. Ulampu, the highest mountain in South America, 
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is 24812 feet; Mt. Blanc^ the highest mountain in Europe, 
is 15780 feet; Mt. Kilima Njaro, the highest mountain in 
Africa, is 20065 feet; Mt. Kosciusko, the highest mountain 
in Australia, is 7176 feet. What is the combined height 
of all? Ans. 114,795 feet. 

79. By the census of 1870, the population of New York 
was 942992 ; Philadelphia, 674022 ; Brooklyn, 396099 ; 
St. Louis, 310864 ; Chicago, 298977 ; Baltimore, 267354 ; 
Boston, 250586; Cincinnati, 216239; New Orleans, 
191418; San Francisco, 149473 ; Buffalo, 117714; Wash- 
ington, 109199; Newark, 105059; Louisville, 100753; 
Mobile, 32034; Galveston, 13818; Memphis, 40226. 
What is the population of all combined ? 

. Ans. 4216767. 

80. On Monday 85482 persons entered the gates at the 
Centennial Exhibition, Philadelphia ; on Tuesday, 108421 ; 
on Wednesday, 98792 ; on Thursday, 91953 ; on Friday, 
103819, and on Saturday, 174587. How many entered in 
the six days ? Ans. 663,054. 

81. The standing army of the United States is 32000 ; 
of Great Britain and Ireland, 192000 ; of France, 454000 ; 
of the German Empire, 402000 ; of Russia, 766000 ; of 
Spain, 284000; of Switzerland, 201000; of Italy, 205000 ; 
of Brazil, 25000 ; of Mexico, 21000 ; of Turkish Empire, 
93000; of Sweden, 150000; of Holland, 62000; of Por- 
tugal, 33000 ; of Belgium, 40000. How many men in 
all? Ans. 2,960,000. 

82. Homer was born 733 years before the Christian 
Era. How many years from the birth of Homer to the 
year 1876? Ans. 2609. 

83. During the fiscal year ending Sept. 1st 1876, the 
receipts of cotton at various points were as follows : 

New Orleans, 1401563 bales; Galveston, 465529 ; Mobile, 
371298; Savannah, 521437; Charleston, 389698; Wil- 
mington, 78267; Norfolk, 469997; Baltimore, 18821; 
New York, ^19609 ; Boston, 75065 ; Philadelphia, 58632 ; 
Various, 57976. How many bales were received during 
the year? Ans, 4127892, 
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• 84. From Aug. Slst 1875 to Sept. Ist 1876, the pm- 
duction of Sugar in Louisiana was as follows : 

Parish of Livingston, 4 hogsheads; St. Tammany, 16; 
East* Feliciana, 37 ; Lafayette, 187 ; West Feliciana, 339 ; 
Vermillion, 609 ; Avoyelles, 1582 ; St. Landry, 1768 ; St. 
Martin, 1884; Orleans, 1041 ; St. Bernard, 2097; East 
Baton Rouge, 2544 ; Rapides, 2453 ; Pointe Coupee, 2762 ; 
Iberia, 3632 ; Jefferson, 3671 ; West Baton Rouge, 4155 ; 
St. Charles, 5808 ; St. John, 8335; Plaquemines, 9068; 
Iberville, 9814; Lafourche, 11302; Terrebonne, 10888; 
St. James, 13437; Ascension, 11267; St. Mary, 14318; 
Assumption, 14712. How many hogsheads were produced 
during the year ? Ans. 140730. 

85. From July 1st 1875 to July 1st 1876, the monthly 
receipts of coffee in New Orleans, were as follows : 

July, 9635 bags ; August, 25987 ; September, 24851 ; 
October, 8832 ; November, 34452 ; December, 4800 ; Jan- 
uary, 32219; February, 16042; March, 4000; April, 
10512 ; May, 9000 ; June, 15 120. How many bags were 
received during the year? Ans. 195450. 

86. From New Orleans to Carrolton is 7 miles ; hence 
to Donaldson ville, 71 ; hence to Plaquemines, 32 ; hence to 
Baton Rouge, 20 ; hence to Port Hudson, 23 ; hence to 
Bayou Sara, 12 ; hence to mouth Red River, 40 ; hence to 
Natchez, 72 ; hence to Rodney, 45 ;' hence to Grand Gulf, 
18 ; hence to Vicksburg, 61 ; hence to the Louisiana Line, 
97 ; hence to Helena, 230 ; hence to Columbus, 329 ; hence to 
Cairo, 20 ; hence to Cape Girardeau, 50 ; hence to St. Louis^ 
151, How many miles to St. Louis by river ? 

Ans. 1278 miles. 

87. From New Orleans to the mouth of Red River is 
210 miles ; hence to Black River, 40 ; hence to Alexandria, 
110 ; hence to Grand Ecore, 120 ; hence to Grand Bayou, 
95 ; hence to New Hope, 60 ; hence to Waterloo, 30 ; hence 
to Shreveport, 35. How many miles to Shreveport by the 
river ? Ans. 700 miles. 

88. From New Orleans to Algiers Depot is 1 mile . 
lience to Gretna, 3 ; hence to Jefferson, 9 ; hence to St'. 
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Charles, 6 ; hence to Boiitte, 6 ; hence to Bayou des 
Alemedes, 8 ; hence to Raceland, 8 ; hence to K wind's, G ; 
hence to Lafourche, 6 ; hence to Terrebonne, 3 ; hence to 
Chucahoula, 6 ; hence to Tigerville, 5 ; hence to L'Ou -se, 
4 ; hence to Bayou Beuf, 3 ; hence to Ramos, 3 ; hence to 
Morgan City, 4 ; hence to Galveston, 240. How many 
miles to Galveston ? Ans. 321 miles. 

89. 24 peaches were eaten, 5 being spoiled, were thrown 
away, and 32 remained in the basket. How many were 
there at first? Ans. 61. 

90. A man was 26 years of age when he was married. 
How old will he be when he has been married 14 years ? 

Ans. 40 years. 

91. A young man graduated from college when he was 
22 years of age. He married 6 years afterwards, 2 years 
after that he was presented with a son. What will be his 
age when the son is 21 years old ? Ans. 51 years. 

92. A lady paid $6.50 for a dress, $8 for a shawl, %\ 
for a bonnet and $3.75 for a pair of shoes. What was tire 
total cost ? Ans. $22.25. 

93. A boy sold his pony for $45, and lost $15 by the 
sale. What did the pony cost him ? Ans. $60. 

94. A merchant paid for a lot of goods $580, be sold 
them and gained $190. How much did he reoeive for 
them? Ans. $770. 

95. Henry is 16 years old, James is 3 years older, and 
William is 2 years older than James. How old are James 
and William ? Ans. James 19, William 21. 

96. The internal framework of the human body con- 
sists of bones, which united by strong ligaments constitute the 
skeleton. In the skull are 8 bones; in the face 14 ; in each 
ear 3 ; in the tongue 1 ; in the trunk and spinal column 
and pelvis 55 ; in each shoulder 2 ; in each arm 3 ; in 
each wrist 8 ; in the palm of each hand 5 ; in each thumb 
2 ; in each finger 3 ; in each leg 4 ; in each ankle 7 ; in 
each foot 5 ; in each great toe 2 ; in each of the other toes 
3 ; and tl^ef^ ^^^c; 3g teeth. How ma^y bones in the whole 
Ijody? * Ans, 240, 
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97. How many pupils in a school in which there are 6 
grades, the first containing 63, the second 58, the third 27, 
the fourth 49, the fifth 35 and the sixth 24? Ans. 250. 

98. Bothick has $420 ; Conrad has $130 more than 
3othick, and Prophet has as much as Bothick and Conrad 
together. What sum have all three? Ans. $1940. 

99. Keen, Soule and Abbott form a copartnership, 
Keen invests $3400, Soule $4000, and Abbott $500 more 
than both Keen and Soul^. What is the capital of the 
firm? Ans. $15,300. 

100. A father gave his son seven thousand eight hun- 
dred dollars ; his daughter nineteen hundred and fifty dol- 
lars ; and his wife three thousand five hundred more thq^ 
he gave to both, the son and daughter. What sum did he 
giveaway?- Ans. $23,000. 



SUBTBACCION, (Decreasing.) 



39. Subtraction is the process or operation of finding 
the difference between two numbers of the same kind. 

40. The r^snlt obtained by subtraction is called the 

DiflFerence or.Kemainder. 

41. The greater number is called the MillUOUd, which 
means a number to be decreased. 

42. The lesser number is called the Subtrahend, which 
means the number to be subtracted. 

43. The sign of Subtraction is a horizontal line, — 
It is read minus and means less. 

When this sign is placed between two numbers it mean:? 
that the number after it, is to be subtracted from the num- 
ber be/ore it. Thus 8 — 3 is read 8 minus 3. 

For Subtraction Tables and contracted methods, of sub- 
traction see Soule'^ Contractions i^ N^^lbers. 
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44. The sign, ( ), parenthesis, or , vinculum, indi- 
cates that the numberp included within the parenthesis, or 
below the vinculum, are to be considered as one, or together. 
Thus (9+3) — 5=7, or with the vinculum thus 9+3 — 5 

=7. 

45. ORAL EXKRCISES. 

1. Commence at 50 and orally count to by continually 
subtracting 1, thus : 49, 48, 47, 46, 45, etc. 

2. Con^mence at 50 and orally count to by continually 
subtracting 2, thus : 48, 46, 44, 42, etc. 

3. Commence at 50 and orally count to by successively 
subtracting 3, thus 47, 44, 41, 38, etc. 

4. In l|ke manner commence at 50 and subtract respect- 
ively 4, 5, 6, 7, 8, 9 and 10 until you produce or a num- 
ber less than the subtracted number, thus 46, 41, 35, 28, 

etc. 

5. Commence at 50 and subtract alternately 2 and 5 
until you produce 1, thus, 48, 43, 41, 36, etc. 

6. Commence at 50 and subtract alternately 8 and 3 
until you produce 6, thus 42, 39, 31, etc. 

46. To subtract one number from another when any 
figure of the suhtrahend is less than the corresponding figure 
of the minuend, 

1. From 897 subtract 641. 

OPERATION. 

' 897 641 Explanation, — First set the numbers 

641 ^^ 897 ^^^^ ^^^ ^®^^ under or over the greater, 

so that units of the same order will 

_ stand in the same column. Then com- 

2Do Job mence with the units figure and subtract 

each order separately ; thus, 1 from 7 leaves 6 ; 4 from 9 leaves 

5 ; 6 from 8 leaves 2. By this work we obtain the difference or 

remainder, 256. 



Subtract the following : 








(2) (3) 


(4) 


(5) 


(6) 


843 384 


978 


425 


9876 


521 762 


655 


679 


3456 
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47. 7o subtract one number from aii other when any 
figure of the subtrahend is greater than'the corresponding 
figure of the minuend, 

1. From 4173 subtract 2345. 

FIRST OPERATION. 



Si . 

Minuend 4173 Subtrahend 2346 

Subtrahend 2346 ^' Minuend 4173 



Difference 1827 Difference 1827 

Explanation. — Haying written the numbers as in the preceding 
problem, with the lesser number either abore or below the 
greater, we observe that 6 units cannot be taken from 3 units ; 
we therefore mentally add 10 to the 3 units making 13 uniiS) 
and then say 6 from 13 leaves 7; then as we added 10 to the 
minnend we now mentally add its equivalent, 1 ten, to the tens 
figure of the subtrahend, and say 5 from 7 leaves 2 ,* we next 
observe that 3 hundreds cannot be taken from 1 hundred, we 
therefore mentally add 10 hundreds to the 1 hundred making 11 
hundreds, and then say 3 from 11 leaves 8 ; then having added 
10 hundreds to. the hundreds figure of the minuend we now 
mentally add I thousand, the equivalent of the 10 hundreds, to 
the thousands figure of the subtrahend and say 3 from 4 leaves 
1. This completes the operation and gives 1827 as the difference 
of the two numbers. 

The addition of 10 to the units and 10 hundreds to the hun- 
dreds of the minuend, and its equivalent 1 ten and 1 thousand 
to the tens and thousands columns of the subtrahend, is done 
upon the principle that the difference between two numbers is 
the same as the difference between the same two numbers 
equally increased. 

In all problems of subtraction the operation of adding 10 to 
the minuend and its equivalent, 1, of the next higher order to 
the subtrahend is repeated as often as the subtrahend figure is 
greater than its corresponding minuend figure. 

To Prove subtraction add the difference or remainder to 
the subtrahend and if the sum is equal to the minuend the 
work may be ctinsidered correct, . 
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-SECOND OPERATION. Explanation, We will hero perform 
4173 2346 the operation by addition which is 
2346 ^^ 4173 * simpler and better method than 
the preceding, and consists simply 

1 ft97 1 ft97 ■" *^^^°8 ^^ ^^^ subtrahend such a 

^^^* lo-i/ number as will make it equal to the 

minuend. Thus commencing with the unit figure of the sub- 
trahend or smaller number, we say 6 and *^ make 13 ; and set 
the 7 in the units place of the difference ; then carrying 1 we 
say 5 and 2 make 7, and set the 2 in the tens column of the 
difference ; then we say 3 and 8 make 11, and write the 8 in the 
third column or hundreds place of the difference ; then carry- 
ing 1 we say 3 and 1 make 4, and write the 1 in the fourth place 
of the difference. This completes the operation. 

2. From 73245 subtract 1228. 



FIRST OPERATION. 

73245 

1228 



Explanation. Here we say 8 from 15 



leaves 7 ; 3 from 4 leaves 1 



72017 



leaves 0; 
leaves 7. 



1 from 3 leaves 2 



2 from 2 
from 7 



SECOND OPERATION. 

73245 
1228 



72017 



Explanation. Here we say 8 and 7 
make 15; 3 and 1 make 4; 2 and 
make 2 ; 1 and 2 make 3 ; and 7 
make 7. 



3. From 56802 subtract 50531. 



FIRST OPERATION. 

56802 
50531 



6271 



SECOND OPERATION. 

56802 
50531 



6271 



Explanation. — Here we say 1 from 2 
1 ; 3 from 10, 7 ; 6 from 8, 2 ; from 
6, 6 ; 5 from 5, 0, which being the last 
figure on the left has no value, and 
hence is not set. 

Explanation. — Here we say 1 and 1 
—2 ; 3 and 7=10 ; 6 and 2=8 ; and 
6=6 ; 5 and 0=5. The naught is not 
set for the reason given in the first 
solution. 



EXAMPLES. 

Write the following groups of numbers as they are here 
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leritteD and subtract the lesser from the greater of each 
group : 

467 1807 3842 607 3001 6879 

342 4251 1291 8013 1009 9640 



Subtract the following numbers : 




7. From 5307 take 309. 


Ans. 4998. 


8. From 1090 take 1009. 


Ans. 81. 


9. From 7608 take 3705. 


Ans. 3903. 


10. From 184240 take 39460. 


Ans. 144780. 


11. From 41074089 take 1875429. 




Ans. 39198660. 


12. From 9876543210 take 1234567890. 




Ans. 8641975320. 



48. To Subtract Dollars and Cents, 



1. What is the di£ference between $483 and $51.65. 

Ans. $431.35. 

OPERATION. ExplanaUon, — In all problems of this 

$483.00 )i\n& we first set the numbers in the 

en '/*e Same manner as when adding dollars 

&nd cents, with dollars under dollars 

[ and cents under cents, so that units of 

$431.35 the same order will stand in the same 

column and the points in a vertical line. 

When there are no cents in the minuend, we fill the 
place of cents with naughts. 

The operation of subtraction is performed with dollars 
and cents, the same as with other numbers. 

What is the difference between the numbers in each of 
the following groups ? 

$16.25 $8.00 $.75 $41.04 $10.50 $1.93 
9.38 3.75 .59 6.61 4.78 .47 



$6.87 $4.25 



/ 
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7 8 9 10 11 

$681.85 $127.05 $248.00 $49.11 $8527.09 
90.38 105.50 181.15 9.89 2798.17 



875.00 1971.50 1640.10 5184.62 

43.50 880.00 1270.60 529.78 



16. Paid for rice $5500, and for sugar $6875.40. H 6w 
much more was paid for sugar than rice ? 

Ans. $1375.40 

17. Bought a lot of flour for $2225, and sold the same 
for $'2800, what was the gain ? Ans. $575. 

18. It is 700 miles to Shreveport and 320 to Galveston. 
How much farther is it to Shreveport than to Galveston ? 

Ans. 380 miles. 

19. The ant has fifty eyes, the dragon fly 12000 ; how 
many more has the dragon fly than the ant ? 

Ans. 11950 eyes. 

20. The total coinage of gold and silver at the different 
mints of the U. S. during the fiscal year ending June 30th 
1875, was $43,854,708. Of this-anibunt $33,553,965 was. 
g( Id, what was the amount of silver coined. 

Ans. $10,300,743. 

21. A student had 40 problems to work, he worked 
^ 17, how many has he yet to work ? Ans. 23. 

22. Man has 26 bones in each foot, and 19 in each 
hand, how many more has he in the foot than in the hand ? 

Ans. 7. 

23. Sound travels through the air at the rate of 1118 
feet per second, and a bullet fired from a rifle travels 1750 
feet per second ; how much faster does the ball travel than 
sound ? Ans. 632 feet per second. 

24. Physiologists have determined with the aid of the 
microscope, that the lungs of man contain not less than 
600,000,000 air cells ; they have also determined that a sin- 
gle drop of human blood contains more than 4,000,000,000 
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of corpuscles ; bow many more corpuscles in one drop of 
blood tban air cells in tbe lungs ? Ans. 3,400,000,000. 

25. Geologists bave demonstrated tbat tbe formation of 
tbe stalactites and stalagmites in tbe Mammotb Cave of 
Kentucky, required not less tban 75000 years of time ; and 
tbat tbe wearing away of tbe rock of Niagara Falls by 
friction, from Queenstown wbere tbey first were after tb^ 
glacial epocb, to tbeir present location, 7 miles above, 
required at least 40,000 years ; bow mucb longer did it 
require to form tbe stalactites and stalagmites, tban for tbe 
Falls of Niagara to recede to tbeir present location ? 

Ans. 35000 years. 
How many years from tbe date of eacb of tbe following 
events to tbe present year ? 

26. Quills first used for writing, 636 A. D. 

27. Figures used by tbe Arabs, borrowed from tbe 
Indians, 813 A. D. 

28. Higb towers first erected on cburcbes, 1000 A. D. 

29. Glass Windovs first used in England, 1180 A. D. 

30. Chimneys built in England, 1236 A. D. 

31. Spectacles invented by Spina, 1299 A. D. 

32 ^ W oolen clotbs first made in England, 1331 A. D. 

33. Muskets used in England, 1421, A. D. 

34. Printing invented, 1440 A. D. 

35. Almanacs first publisbed in Buda, 1460 A. D. 

36. Tobacco discovered in St. Domingo, 1496 A. D. 

37. Spinning- wbeel invented at Brunswick, 1530 A. D. 
3S. Needles first made in England by an East Indian, 

1545 A. D. 

39. Decimal Aritbmetic invented at Bruges, 1S02 A. D. 

40. Circulation of tbe blood discovered by Harvey, 
1619 A. D. 

41. Newspapers first publisbed, 1630 A. D. 

42. Coffee brougbl to England, 1641 A. D. 

43. Steam engines invented by tbe Marquis of Wor* 
cester, 1649 A. D. 

44. Cotton first planted in tbe United States, 1769 A. 
D. 
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45. Cotton first spun in America, 1787 A. D. 

46. Steam first used to propel boats by Fulton, in Amer- 
ica, 1807 A. D. 

47. First Locomotive was made at Liverpool, 1829 A. 
D. '- 

48. Electro-Magnetic Telegraphy invented by Morse, 
of America, 1832 A. D. 

49. America was discovered in 1492 A. D. 

50. The electric telegraphy was first used in the United 
States in 1844 A. D. 

51. General George Washington .was born in 1732 and 
died in 1799 ; General R. E. Lee was born in 1807 and 
died in 1870. How much older was General Washington 
thaa General Lee, when he died ? Ans. 4 years. 

52. What is the difference between 23222 and 11 thou- 
sand 11 hundred and 11 ? Ans. 11111. 

53. What is the difference between 6 dozen dozen and 
half a dozen dozen ? Ans. 792. 

54. What number must be added to 68741 to make a 
million? ' Ans. 931259. 

55. Philadelphia has 153151 buildings; New Orleans 
35600. How many more has Philadelphia than New 
Orleans? Ans. 117551. 

56. James, who is 23, is 7 years older than Henry; 
how old is Henry ? Ans. 16 years. 

57. William has $500 which is $150 more than I, and 
I have $75 more than Lewis, how much has Lewis, and 
how much have I ? • Ans. Lewis has $275. 

I have $350. 

58. There are* two parties who owe me $8000, one of 
them owes $4250. The other wished to pay me $1700 on 
account ; how much will he then owe ? 

Ans. $2050. 

59. A speculator bought a lot of apples for $215., and 
sold them for such a price, that if he had got $22.50 more 
he would have gained as much as they cost him. How 
much did he sell them for ? Ans. $407.50. 

60. From New Orleans to Yicksburg is 401 miles, and 
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to Natchez 277 miles ; how far is it from Natchez to Vicks- 
burg? Ans. 124 miles. 

61. What is the difference betweeti one million, seven- 
teen thousand and seven, and one thousand sixteen hundred 
and sixteen ? Ans. 1,014,391. 

62. The sum of two numbers is 1463, one of the num- 
bers is 628, what is the other ? Ans. 835. 

63. The velocity of our earth on its yearly voyage 
through space, around the sun, is 99733 feet per second ; 
the velocity of a 12 pound cannon ball fired from a gun 
with an average charge of powder is 1734 feet per second, 
how many feet farther does the earth travel, in each second, 
than a cannon ball ? Ans. 97999 feet, 

or 18 miles and 2959 feet. 

64. What number is that to which if 17821 be added 
tTie sum will be 37907 ? Ans. 20086. 

65. At an election tEd defeated candidate received 
23742 votes ; had he received 5112 votes more he would 
have been elected by 1000 majority; how many votes did 
the elected candidate receive ? Ans. 27854. 

66. A father divided his plantation consisting of 4500 
acres between his five sons Albert, Edward, William, 
Frank and Robert. To Albert he p^ve 800 acres ; to 
Edward he gave 150 acres more than he gave Albert; to 
William he gave 100 acres less than he f>ave Edward ; to 
Frank he gave as much as he gave Edward, and the re- 
mainder he gave to Robert. How many acres did Robert 
receive? Ans. 950 aqres, 

t 
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MULTIPLICATION— (Increasing.) 

49. Multiplication is the process or operation of in- 
creasing one of two numbers as many times as there are 
units in the other. Or, differently explained, it is a short 
method of performing addition. 

The number to be multiplied is called the multiplicand * 

The number which shows how many times the multipli- 
cand is to be increased or repeated is called the multiplier. 

The result obtained by the operation of multiplying is 
called the Product. 

The multiplicand and multiplier are called factors. The 
meaning of the word factor is maker or producer. 

50. The Sign of Multiplication is an oblique cross, 
X- It is read multiplied by or times. Thus 8 X 3, is read 
8 multiplied by 3, or 3 times 8. 

51. Principles of Multiplication. In all cases of 

multiplication the multiplier must<fee regarded as an abstract 
number. Two denominate numbers cannot be multiplied 
together as denominate numbers. 

In all multiplication operations the product is the same in 
name or kind as the multiplicand. 

For extended work on contracted methods of multiplying 
see Soul6's Contractions in Numbers. 
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1| 2| 3| 4| 5| 6| 7| 8| -91 10 



2| 4| 6| 8| 10| 12| 14| 16| 18| 20 



3| 6| 9|12| 15| 18| 21| 24| 27| 30 



4| 8|12jl6| 20] 24| 28| 32| 36| 40 



5|10|15|20| 25| 301 ^^\ 40| 45| 50 



6|12|18|24| 30| 36| 42| 48| 54| 60 



7|14|21|28| 35| 42| 49| 56| 03| 70 



8|16|24|32| 40| 48| 56| 64| 72| 80 



9|18|27136| 45| 54| 63| 72| 81| 90 



10|20|30|40| 50| 60| 7G| 80| 90|100 



11|22|33|44| 55| 66| 77| 88| 99|110 



12|24|36j48| 00| 72| 84|^6|108|120 
13|26|39152f65| J8| " 91jl04Jm|130 
14|28|42|56| "70| 84|""98|112|126|'l40 
15|30|45160| 75| 90|10.5lI20|135|150 



1 6|32|48|64| 80| 96| 112[128| 144|160 
17|34|51|68| 85|102|H9| 136|153| 170 
18J36| 54 1 72 1 90| 108|126jl44p2|l80 
i9|38|57|76| 95|il4|133|r52|17T 190 



20|40|60|80|100|120|140|160|l80p0 



Ei^latuUion. — ^We recommend this table as being far superior to the one pre- 
sent^ in the School and CJoUege Text Books of the country, and nrge all who 
aspire to proficiency in computing numbers to learn it. In learning this table, 
or in the use of it, we caution the calcnlator against the use of all intermediate 
words, whether he speaks or thinks them; thus, instead of saying or thinking, 
9 times 3 are 27 ; 17 times 6 are 102, Ac, say or think, 9, 3, 27 ; 17, 6, 102, Ac. 

In reading we do not stop to spell orally or mentally the words that compose 
the sentstices; from the combination of the letters we see what the words are 
without looking specially at each individual letter, and to read or operate with 
rapidity in the comMA^t^oq of numbers, we wast on^it all superfluous talk oir 
thought ' ■ ■ . . * 



42 Arithmetical Exercises and Examples. 

52. ORAL EXERCISES. 

1. At 8 cents a pound what will 9 pounds of rice cost ? 

Solution, — In all problems of this kind we reason thus : Since 
1 pound costs Sf, 9 pounds will cost 9 times as much, which is 

2. What will 7 yards cost at 12/ per yard ? 

3. What will 4 books cost at 20/ each ? 

4. At 13/ per dozen what will 6 dozen cost ? 

5. If 1 box cost $3 what will 23 boxes cost ? 

6. Flour is worth $7 per barrel, what are 25 barrels 
worth ? 

7. Bought 14 pounds of sugar at 8/ per pound, what 
did it cost ? 

8. At $6 per cord what will 34 cords of wood cost ?- 

9. Paid $4 per barrel for potatoes and bought 47 bar- 
rels, what did they cost? 

10. If you receive $2 per day for labor and work 17 
days how much money will you receive ? 

Solution. — Since 1 day's labor is worth $2, 11 days' labor is 
worth 17 times as much, which is $34. Or thus, since I receive 
$2 for 1 day's work, for lY days' work I will receive 11 times as 
much, which is $34. 

11. Multiply from times 8 to 15 times 8 and reverse. 

12. Multiply from times 9 to 16 times 9 and reverse. 

13. Multiply from times 11 to 16 times 11 and reverse. 

14. 12 inches make a foot, how many inches in 16 feet ? 
•15. 4 quarts make a gallon. How many quarts in a 

barrel that holds 42 gallons ? 

16. What will 6 dozen shirts cost @ $18 per dozen ? 

17. If you buy 15 boxes of peaches @ $2 per box, 
what will they cost ? 

18. Multiply from times 12 to 19 times 12 and 
reverse. 

19. How many are 9 times 12 plus 8? 

20. How many are 12 times 7 minus 6 ? 

^\n If jo}\ buy 7 pencils at 5 cents each e^nd hand tQ 
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the seller 50/, bow much change ought you to receive ? 

22. A merchant bought 23 barrels of apples at $4 per 
barrel and paid $65 on account. How much does he still 
owe? 

53. To multiply when the mxdtiplier consists of only out 
figure. 

1. What is the product of 947 multiplied by 6 ? 

OPERATION. ExplanatUn.^ln all problems of this 

sHc} kind we place the multiplier tinder the 

S.Sg' units' figure of the multiplicand and 

I then commencing with the units figure 

" we say, 6 times 7 are 42, which is 4 

Multiplicand 947 tens and 2 units \ the 2 units we place 

Multiplier 6 i» the units place. of the product and 

retain in the mind the 4 tens to add 

T>rn/1nr»f Pifi«9 ^® ^^® columu of tcHS ; we next say 

J roaucD joo- ^ ^^^^^ ^ ^^^ 24 plus the 4 tens re- 

tained in the mind, are 28, which is 2 hundreds and 8 tens^ the 8 
tens we write in the tens column ot the product, and retain in 
the mind the 2 hundreds to add lo the column of hundreds. 
We then say 6 times 9 are 54, plus 2 hundreds are 56, which is 
5 thousand and 6 hundreds^ which we write respectively in the 
thousands and hundreds columns of the product. This com- 
pletes the operation and gives a product of 5682: 

In practice, instead of saying 6 times 7 are 42, 6 times 4 are 
24, etc., we should only name the result of the combination, 
thus 42, 24, etc. In handling figures we should always pronounce 
the results of the combinations tcithout nami/tg- the figures that make 
the resuHjJusi as we pronounce words without spelling or naming the 
letters that make the words. 

54. To PrOVO the operatioj?s of multipKeation, repeat the 
work or multiply the multiplier by the multiplicand. If 
the result is the same as the first, the work is probably 
correct. 

EXAMPLES. 

Perform the following multiplications : 

2 3 4 5 

Multiplicand 543 983 2769 • 76895 

Multiplier 7 8 5 9 



f>roduct 3801 7864 13845 §92055 
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6 


7 


8 


9 


8764 


2987 


9876 


85421 


5 


8 


7 


9 



10 11 12 13 

46532 58674 9861 81453 

14 15 17 19 



14. What will 4 pianos cost at $425 each ? 

Ans. $1700. 

15. At $65 each what will 9 wagons cost ? 

Ans. $585. 

16. What will 7 lots of ground cost at $1875 each ? 

Ans. $13125. 

17. At $6 per barrel what will be the cost of 245 bar- 
rels of flour? 

OPERATION. Explanation, — The analysis for this 

Multiplier 245 problem is, since 1 barrel of flour 

Hi u' T A a cost $6, 245 barrels will cost lAf* 

Multiplicand 6 ^.^^g as much. The $6 is the real 

multiplicand, but in the operation 

$1470 Ans. we used it as the multiplier. This 

we do for convenience in performing the operation, in all pro- 

blems where the multiplicand is less than the multiplier. The 

result is the same whichever factor we use as a multiplier. 

18. What will 42 dozen hats cost at $9 per dozen ? 

Ans. $378. 

19. At $7 a piece what will 48 chairs cost ? 

Ans. $336. 
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55. To muUiply when the multiplier consists oj more 
than one jignre, 

1. What is the product of 397 multiplied by 653 ? 

m 

9 . 
* S 

^ 2 • • 

05*2 



Multiplicand 397 
Multiplier 653 

1st Partial product by 3 units 1191=3 times the multiplicand. 
2d Partial product by 5 tens 1985 =^50 times " 

3d '* " 6h'ds. 2382 =600 " " 



Total product 259,241=653 " " 

Explanation. — In All problems of this kind we first write the 
multiplier under the multiplicand so that units of the same 
order will stand in the same column, and then multiply by one 
figure at a time. We first multiply by the units figure, then the 
ten9, hundreds and so on in regular order through the multiplier 
and add the several partial products together and thus obtain 
the required product. 

In this problem we first multiply by 3, the units figure, in the 
same manner as explained in the first problem where there was 
but one fig4ire in the multiplier, and obtain 1191 as the first 
partial product. This we write below the multiplier so that 
units of. the same order will stand in the same column. 

Next we multiply by the 5 tens ; we say 5 times 7 are 35, which 
is 3 hundreds and 5 tens ; we write the 5 tens in the tens column 
directly below the multiplying figure and reserve in the mind 
the 3 hundreds to add to the hundreds column. We then say 
5 times 9 are 45 -j- 3 hundreds which were reserved are 48 hun- 
dreds which is 4 thousands and 8 hundreds ; we write the 8 
hundreds in the column of hundreds and reserve the 4 thous- 
ands to add to the thousands column. We then say 5 times 3 
are 15 plus 4 thousands, reserved, are 19 thousands, which is 1 
ten thousand and 9 thousands, which we write in their respect- 
ive columns. 

We then in like manner multiply by the 6 hundreds in the 
multiplier, being careful to write the first figure obtained (2) 
in the hundreds column, directly under the 6 of the multiplier, 
and the other figures in their respectiye colunins, thoutand*^ ten 
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thousands and hundrtd thousands. We then add the partial pro- 
ducts together and obtain 259241 as the whole product of 397 
multiplied bj 653. 

In practice remember to name or think onl j the results of the 
numerical combinations when adding or multiplying. 



. Multiply 3426 


mjLAOLirLiMM, 

by 457. 




OPERATION. 

• m 


Multiplicand 
Multiplier 

m 


IS 

3426 
457 



1. Partial prod, bj 7 units 23982= 7 times the multiplicand 

2. Partial prod, by 5 lens 17130 = 9 iimtl the multiplicand 

3. Partial prod, bj 4 h'ds 13704 =4 times the multiplicand 
Whole product 1,565,682 = 457 times the multiplicand 



3. Multiply 647 by 58. 

OPERATION. 
647 

58 



4. Multiply 21794 by 2365 

OPERATION. 

21794 
2365 



5176 
3235 

37,526 Ans. 



5. Multiply 28433 
by 4172 



108970 
130764 
65382 

43588 



51,542,810 Ans. 

6. Multiply 989769 
by 248193 



Multiply the following numbers. 

7. 483 by 569 11. 1847 

8. 924 by 237 12. 2346 

9. 1683 by 328 13. ,671 

10. 581 by 76 14. 8765 



by 
by 
by 
by 



84 

127 

508 

204Q 
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Operation of the 13th 
problem. 
671 

508 



5368 
3355 

340868 



Explanation. — In all problems where 
there are naughts in the multiplier 
we multiply hy the significant figures 
obIj, for the reason that the product 
of^anj number by is 0. 



tpuer 



OPERATION. 
463 

200 



To multiply when either the multiplicand or mvl- 
tipUer or both have naughts on the right. 

1. Multiply 463 by 200. 

Explanation. — In all problems of this 
kind we write the significant figures so 
that units of the same ordet may stand 
in the same column and write the 
naughts on the right of the significant 
92600 figures. We then multiply the signifi- 

cant figures and annex to the product as many naughts as there 
are in the multiplier or multiplicand| or both. The basis or 
reason of this is that the removal of a figure or number one 
place to the left increases its value ten fold, and the annexing 
of a naught removes the significant figures one place to the left, 
thereby increasing them ten fold, and hence annex'ing a naught 
ia in effect multiplying by 10 ; aid for the same reason annexing 
two naughts is multiplying by 100| the annexing of 3 naughts is 
multiplying by UOO, etc., for other powers of 10. In this prob- 
lem we first use the multiples 2 hundred as 2 v/Mto, hence the first 
partial product, 926, was 100 times too small, we then by an- 
nexing the two naughts multiply it by 100 and obtained 92600 
as the correct product. 



2. Multiply 3400 by 26. 

OPJEBATION. 

3400 
26 

204 

68 



88400 Ads. 



3. Multiply 940 by 4700 

OPERATION. 
940 

4700 



658 
376 



4418000 Ana, 
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Multiply 5020 by 420. 

OPERATION. 
5020 

420 



Multiply 82000 by 483. 
82000 488 

483 ^^ 82000 



1004 

2008 



246 
656 
328 



966 
3864 



39606000 



39606000 



4. 
5. 
6. 

7. 

8. 

^. 
10. 
II. 

57. 



2108400 
Multiply 842 by 600. ^ 

Multiply 1208 by 1020. ^ 

Multiply 9900 by 707. 
Multiply 23500 by 12030. 
Multiply 1000 by 6208. 
Multiply 81009 by 90200. 
Multiply 45670 by 5780. 
Multiply 987000 by 49. 

To multiply by the Factors of a number. 

Note. — Factors of a number are such numbers as will 
when multipliel toi^ether produce the number. Thus 6 
and 6 are the factors of 36 ; 7 and 8 are the factors of 56, 
or it is a number that will exactly divide a number. 

1. Multiply 2435 by 42. 

OPERATION. 

Explanation. — In all problems of thift 

kind we separate the multiplier into two 
or more factors and multiply the multi- 
plicand bj one of the factors and the 
resulting product by another factor and 
80 on until we have used all the factors. 
The last product will be the correct pro- 
duct. 



2435 

T 

17045 
6 



102270 

2. Multiply 781 by 63. 

3. Multiply 3140 by 36. 

4. Multiply 588 by 81. 



5. Multiply 480 by 361. 

6. Multiply 1756 by 125 

7. Multiply 3281 by 128 



58. To multiply when the multiplicand or multiplier^ con- 
tains dollars and cents. 
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1. Multiply $342.15 by 6. 

OPERATION. Explanation. — In all problems of 

$342.15 ^^*^ ^^°^ ^® multiply in the regu- 

^ lar manner and then prefix the 

dollar sign $ and place the p^t 

(.) two places from the right. OTr 

Product $2052.90 answer is then in dollars and 

cents. 

EXAMPLES. 

2. What will 1682 pounds of sugar cost at 9/ per 
pound? Ans. $151.38. 

3. A merchant's monthly expenses are $1342.75. What 
are they for 12 months?. Ans. $16113.00 

4. It costs a family $2.30 a day for marketing, what 
will he the expense for 30 days ? Ans. $69.00. 

5. What will 37 boxes oranges cost at $3.75 per l)ox ? 

Ans. $138.75. 

6. At 16 cents per pound what is the value of 23780 
pounds Cotton ? Ans. $3804.80. 

7. If it costs $17500 to construct one mile of railroad 
what would be the cost to build 364 miles ? 

Ans. $6370000. 

8. What will" 875 tons of railroad iron cost, at $55 per 
ton ? Ans. $48125. 

9. Multiply one million and twenty-six by nineteen 
thousand seven hundred and ten. Ans. 19710512460. 

10. One cubic foot contains 1728 cubic inches. How 
many cu'jic inches in 324 cubic feet? Ans. 559872. 

11. One square foot contains 144 square inches. How 
many square inches in 95 square feet? Ans. 13680. 

12. One gallon contains 231 cubic inches. How many 
cubic inches in a cistern that holds 3500 gallons ? 

Ans. 808500. 

13. One bushel contains 2150.42 cubic inches. How 
many cubic inches in 20 bushels ? Ans. 43008.40. 

14. One mile contains 5280 feet. How many feet in 
25 miles? Ans. 132000. 
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15. One year contains 365 days. How many days in 
21 years ? Ans. 7665. 

16. The human heart beats 4200 times an hour. How 
many times does it beat in 10 years, there being 24 hours in 
one day and 365 days in each year? Ans. 367920000. 
^17. Sound travels 1118 feet per second. How far will 
it travel in 10 minutes, there being 60 seconds in a minute. 

Ans. 670800 feet. 

1 8. Light (ravels 192500 miles per second. How many 
miles will it travel in 1 day, there being 24 hours in a day, 
60 minutes in an hour, and 60 seconds in a minute. 

^^ Ans. 16,632,000,000. 

19. A railroad train runs 25 miles an hour. How 
far will it ^o in 3 days, allowing 3 hours for lost time in 
stoppages ? Ans. 1725. 

20. If a person respire 20 times in a minute, how many 
times will he breathe in a day? Ans. 28,800. 

21. If a person inhales 1 gallon of air at each respira- 
tion, and respires 20 times per minute, how many gallons 
will he inhale in 24 hours. Ans. 28800. 

22. At 117 per ounce what is the worth of 9 pounds 
of gold, there being 12 ounces in a pound Troy or Mint 
weight? .Ans.. $18i86. 

23. How many pounds of coffee in 180 bags if^each 
bag contains 162 pounds? Ans. 29160. 

24. How many pounds of cotton in 87 bales, if each 
bale weighs 475 pounds ? Ans. 41325. 

25. What will 27893 pounds of tobacco cost at 56 
cents per pound ? Ans. $15,620.08. 

26. What will 1870 acres of land cost at $18 per acre ? 

Ans. $33,660. 

27. The Senate and House of Representatives of the 
State of Louisiana consists of 138 members who receive $8 
per day. The regular session continues 60 days. What 
is the yearly expense for the salaries of the State's law 
makers? Ans. $66240. 

27. A contractor has 865 men employed at $1.50 per 
day. What are the weekly wages of all for 6 days* labor? 

Ans. ♦7785. 
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28. What will it cost to build 37428 cubic yards of 
levee at 45 cents per cubic yard ? Ads. $16842.60. 

29. A steamboat arrives with 3840 bales of cotton ; 
1320 sacks cotton seed and 580 barrels molasses. Her 
freight charges are $2 per bale for cotton, 25/ per sack %• 
cotton seed and 50/ per barrel for molasses. What is toe 
amount of her freight bills ? Ans. $8300. 

30. A drayman charges 75 cents a load, and he has 
hauled 63 loads. How much is due him ? 

Ans. $47.25. 

31 . What will it cost to slate the roof of a house contain- 
ing 52 squares at $13.25 per square ? Ans. $689. 

32. The walks around a dwelling contain 129 square 
yards. What will it cost to flag them with German flags at 
^3.10 per square yard? Ans. $399.90. 

33. What will it cost to pave a street containing 20000 
square yards, with stone at $4.75 per square yard ? 

Ans. $95000. 

34. Bought. 2180 barrels of coal at 48/ per barrel. 
What was the cost? Ans. $1046.40. 

35. Multiply 5 billions and 16 by 5 millions and 1 
thousand. " Ans. 25,005,000,080,016,000. 

36. A Hogshead of sugar contains 1085 pounds ; how 
many pounds in 107 hogsheads of equal weight ? 

Ans. 116,095 

37. A planter produced 68 bales of cotton, if the 
average weight of the bales was 460 pounds, and the cotton 
sold for 13 cents per pound,' how much money would it 
bring ? Ans. $4,066.40 

38. What will 3 cases containing 2 dozen pairs each of 
shoes cost @ $2.90 per pair ? Ans. $208.80. 

39. If it costs $1.50 a day to support one person, what 
will it cost to support a family of 13 for one year or 365 
days? Ans. $7117.50. 

40. There are 35600 dwellings in New Orleans, allow- 
ing 7 persons to each dwelling, what would be tTie popula- 
tion of the city ? Ans. 249200. 

41. A merchant sold three dozen dozen ladies' hose at 
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one quarter of a dozen dozen cents a pair. How much 
did he receive for them? Ans. $155.52 

42. The pressure of the atmosphere is 15 pounds on 
every square inch of surface. The exterior surface of a 
m^n of average size is about 2500 square inches. How 
many pounds weight does he sustain ? 

Ans. 37500 pounds. 

43. How many dollars are 375 |10 gold pieces worth ? 

Ans. $3750. 

44. What is the value of 2146 dimes ? Ans. $214.60 

45. What is the value of 1010 quar. dol. Ans. $252.50 

46. What is the value of 728 nickels ? Ans. $36.40 

47. What is the value of 1612 half. dol. Ans. $806.00 

48. During the fiscal year ending Sept. 1, 1876, there 
was received 30181 hogsheads of Tobacco. If each hhd. 
contained 12 pounds of poison, how many pounds of poison 
were there in the whole? Ans. 362172. 

49. The circumference of the earth is nearly 25000 
miles, the distance to the sun is 3800 times as many miles. 
How far is it to the sun ? Ans. 95000000. 

50. 4875 is the thirteenth part of a number. What is 
the number ? Ans. 63375. 

51. The sun is 1384500 times as large as the earth ; 
the earth is 45 times as large as the moon. How many 
times is the sun largoy than the moon ? Ans. 62302500. 

_ 52. Light travels 192500 miles a second and it requires 
100000 years to travel to us from some of the fixed stars 
that are seen with the telescope. Allowing 365 days, 5 
hours, 48 minutes and 49 seconds to a year and remembering 
that there are 24 hours in a day, 60 minutes in an hour 
and 60 seconds in a minute, how far distant are such stars? 

Ans. ^7470883250000000 miles. 

53. A man's receipts are $1800 a year and his disburse- 
ments are $1125 a year. How much are his net receipts 
in 3 years? Ans. $2025. 

54. It is estimated by Astronomers that 7500000 vis- 
ible meteors fall upon the earth daily ; it is also estimated 
that the average weight of each is 100 grains. From these 
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figures and allowing 365 days to the year, what is the annual 
growth of the earth in weight by the accession of the visible 
meteoric matter ? Ans. 273750000000 grains. 

DIYISION— (Decreasing.) 

59. Diyislon is the process of finding how many times 
one number is equal to another. Or it is the process of find- 
ing one of the factors of a given product when the other 
factor is known. 

60. The Diyidend is the number to be divided or it is 
the number to be measured. 

61. The Divisor is the number by which we divide or 
it is the number used as a unit of measure. 

62. The Quotient is the result of the division, and 
shows how many times the dividend is equal to the divisor. 

63. The Remainder is the number 1^ after dividing 
dividends, which are not multiples of the divisor, or which 
are not an exact number of times equal to the divisor. It 

^ .must always be less than the divisor. 

64. The Sign of Division is a horizontal line with a 
point above and below, thus -?-. It is read divided by ; and 
it indicates that the number before it, is to be divided by the 
number after it ; thus 25 -h- 5, is read 25 divided hy 5. 

The horizontal line, and the vertical or curved line when 
placed between two numbers also indicates divimon. Thus, 
^^-, 4|36 or 4)36, are all read 36 divided by 4. 

65. PRINCIPLES OF DIVISION. 

1. When the divisor and dividend are both denominate 
or both abstract numbers, the quotient' will be an abstract 
number. 

2. When the divisor is an abstract number and the 
dividend a denominate number, the quotient will be a 
denominate number. 

3. When there is a remainder it is a part of the divi- 
dend and, is therefore the same in na,me or kind. 
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4. Multiplying the dividend or dividing tlie divisor 
multiplies the quotient. 

5. Dividing the dividend or multiplying the divisor 
divides the quotient. 

6. Multiplying or dividing both the divisor and divi- 
dend by the same number does not change the quotient. 

66. Proof of Division, Multiply the quotient by the 
divisor and if there is no remainder the product should be 
equal to the dividend ; when there is a remainder add it to 
the product, and if the work is correct the sum will equal 
the dividend. 

Division operations may be performed by the process 
of addition or subtraction. But as these processes are too 
lengthy for practical purposes, we will not give them place 
here. 

For contracted methods in division, see Soule's Con- 
tractions in Numbers. 

67. ORAL EXERCISES. 

1. How many times is equal to 1 ? or 0~- 1 = ? 

2. " '' 1 *' 0?or 1-v- 0=? 

Ans. An infinite number of times. 

3. How many times is 1 equal to 1 ? or 1-r- 1=? 
4. 
5. 
6. 
7, 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18, 
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(( (( 
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l?or 2 : 1— ? 


3 
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l?or 3 : 1— ? 
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2 ? or 4 : 2— ? 


8 


u 


2 ? or 8-4- 2— ? 


9 


u 


3? or 9 : 3—? 


12 


u 


4? or 12: 4—? 


20 


u 


5 ? or 20 : 5=:. ? 


24 


(( 


6? or 24: 6—? 


•35 


u 


7?or35 : 7—? 


56 


il 


8? or 56: 8—? 


63 


il 


9 ? or 63 : 9— ? 


72 


n 


9?or72 : 9—? 


80 


tl 


10? or 80 : 10—? 


88 


(( 


11 ?or88 : 11—? 


96 


u 


12? or 96 : 12—? 
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19. 






4)42= ? 
6)48= ? 



9)45= ? 
5)55=? 



77-^ 7? 
84-^12? 



20. How many times is 24 equal to 3, to 4, to 6, to 8, 
to 12, to 24? 

21. How many times is 36 equal to 3, to 4, to 6, to 9, 
to 12, to 36? 

22. How many times is 42 equal to 2, to 6, to 7, to 42 ? 

23. " '* 64 " 2, to 4, to 8, to 64 ? 

24. " " 72 " 2, to 8, to 9, to 72 ? 



68. FRACTIONAL NUMBERS. 

When we divide a unit or a number of units of any 
kind into equal parts, these parts are sometimes called frac- 
tions. The name of the equal parts varies according to 
the number of parts into which the thing or number was 
divided. 

*When the unit or number is divided into 2 equal parts 
1 of the parts is called one-half, and is written thus i. If 
divided into 4 equal parts 1 of the parts is called one-fourth, 
and is written thus i ; 3 of the parts are called three-fourths 
and are written thus J. 

In like manner we obtain fifths, sixths, sevenths, eighths, 
twelfths, sixteenths, twenty-firsts, etc. 

Ill writing fractional numbers in figures we place the 
number which shows the name of the parts below a hori- 
zontal line as a divisor, and the number which shows how 
many parts are taken or used, above the line as a dividend. 

The following examples will fully elucidate this work : 



Two-thirds are written S. 
Three-fourths are written f. 
Five-eighths are written | 
Seven-ninths are written ^ 

How do you find \,l,\, \, etc. of any number? 
How do you find §, J, |, I, etc. of any number? 



Seven-twelfths are written ^ 
Nine-tenths are written -^-^ 
Fifteen-sixteenths written \^ 
Eleven-eightieths written \}^ 



What is i of 4? 

'' " Jof 6? 

' ^' '' \ of 8? 



What is ^ of 15 ? 

" i of 18? 

I of 38? 



(( 



(( 



(( 



What is § of 9 ? 
" " } of 12 ? 

" " I of 40 r 
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EXAMPLES. 

1 . If 3 hats cost $6 what will 1 hat cost ? 

. Ans. $2. 
Analytic solution. —Since 3 hats cost $6, 1 bat will cost i part 
of $6, which is $2. 

2. If 8 yards cost 56 cents what will 1 yard cost ? 

3. Paid $36 for 6 barrels of flour, what did 1 barrel 

cost? 

4. 9 gallons of molasses cost S4.50, what did 1 gallon 
cost? Ans. 50/. 

5. Bought 12 shirts for $30, how much did 1 cost ? 

Ans. *$2.50. 

6. Paid $1.00 for 8 pounds of sugar, what was the 
price per pound ? Ans. $.12}. 

7. 7 dozen oranges cost $2.10, what was the price per 
dozen? Ans. $.30. 

8. Bought 20 peaches for 60/, how much did 1 peach 
cost? " Ans. $.03. 

9. At $2 a yard how many yards tsan you buy for $24? 

Ans. 12 yards. 

Analytic solution. — Since $2 buy 1 yard, $1 will buy } of a 
yard, and $24 will buy 24 times } a yard, which is, ^^ or 12 
yards. 

Or thus. Since $2 buy 1 yard, for $24 we can buy as many 
yards as $24 is equal to $2, which is 12 times. 

10. At 9 cents per pound how many pounds can be 
bought for 45 cents ? Ans. 5 pounds. 

Analytic solution. — Since 9 cents buy 1 pound, 1 cent will buy 
^ of a pound, and 45 cents will buy 45 times ^ of a pound, 
which are ^ or 5 pounds. 

11. Flour is worth $8 per barrel, how many barrels can 
be purchased for $56 ? Ans. 7 barrels. 

Analytic solution. — Since $8 buy 1 barrel, $1 will buy J of a 
barrel, and $56 will buy 56 times ^ of a barrel, which are -^/ or 
7 barrels. 

12. For $,95 how many papers can you buy at 5 centa 
a paper ? Aos. 19 papers^ 
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1 3. If 25 cents buy 1 yard how many yards will 75 
cents buy ? Ans. 3 yards. 

14. At $3 a piece how many chairs can be bought for 
$36? Ans. 12 chairs. 

15. If the printer charges $1.50 to set 1 page of this 
book, how many pages can be set for $75 ? 

Ans. 50 pages. 

WRITTEN EXERCISES. 

69. To divide when the divisor does not exceed 12, 

1. Divide 3648 by 5. 

OPERATION. Explanation. — In all problems of 

Divisor 5) 3G48 dividend this kind \re write the numbers as 

shown in the operation, and then 

/A ^« X ^To^ J o begin on the left of the dividend 

Quotient 729 and 3 rem. to divide. We begin on the left 
in order to carry the remainder, if any, of the higher order of 
units to the next lower order. In this problem we first take 
the 3 (thousands,) and as it is not equal to 5, we therefore 
unite it with the 6 hundreds, making 36 hundreds, which by 
trial multiplication and subtraction mentally performed, we 
find is equal to 5, 7 (hundreds) times and 1 remainder; the 7 
we write in the hundreds column of the quotient line, directly 
under the 6 the last figure used of the dividend ; then to the 
1 remainder we mentally annex the 4 tens, making 14 tens, as 
the second partial dividend, and which by mental multiplication 
and subtraction, we find is equal to 5, 2 (tens) times and 4 
remainder ; the 2 we write in the tens column of the quotient 
line, and to the 4 we mentally annex the units figure of the 
dividend, making 48 units as the third and last partial dividend ; 
this we find, by mental multiplication and subtraction to be 
equal to 5, 9 times and 3 remainder. 

The remainder is usually expressed fractionally by writing 
it over the divisor, thus |, this expresses the part of a unit of 
times that the remainder is equal to the divisor. 

SHORT DIVISION. 

Operations in division according to the foregoing method 
are called short division, because the multiplication and 
subtraction work in finding the remainder of the partial 
dividends were mentally performed. 

2. .How many times is 846 equal to G ? 
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OPERATION. 

Divisor 6)846 Dividend 



Explanation. — In the* pre- 
ceding problem we gave a 
^ . -,- full and explicit explanation 

(Quotient 141 ofeach step of the operation. 

In practice much of the explanation therein given is omitted, 
and the work performed thus :• Commencing with the left hand 
figure we say 8 is equal to 6, 1 time and 2 remainder ; 24, is 
equal to 6, 4 times ; 6 is equal to 6, 1 time. 
Work the following indicated divisions. 



7)847 
121 



4 



8)12327 9)1085 11)2386 



N 



1540 J 



120| 



8 



8)1471 4)11899 9)81018 



216|^ 

10 

12)10824 



11 
2344 



7 I 93020 



21345—8 



9)76451 



3 



Divide the following numbers : 

15. 9872 by 4 

16. 1483 '' 7 

17. 1691 " 9 

18. 41070 " 8 

23. What is i of $528 ? 

24. '' are f of $1005 ? 

Operation for the 24th 
problem. 
5)$1005 

$ 201=^ 
3 



25. 
26. 



$603 Ans. 



19. 10286 by 6 

20. 48710 " 7 

21. 10008 " 9 

22. 199999 " 8 
What are f of $448 ? 

" "J of $6444? 

Operation for the 26th 
problem. 

8)$6444 

$ 805.50=i 
7 



$5638.50 Ans. 



27. How many apples can be bought for $2.25 at 5 
cents a piece ? Ans. 45 apples. 
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28. At 15 cents a pound, how many pounds can you 
buy "for $3.15? Ana. 21 pounds. 

29. Paid $90 for 10 volumes of Chambers' Cyclopedia, 
what was the price of one volume ? Ans. $9. 

30. If 8 men are to receive $5791 in equal parts, what 
wijl be each man's share ? Ans. $723|^. 

31. The dividend is 63, and the quotient is 9, what is 
the divisor ? Ans. 7. 

32. The quotient is 15, the divisor 3, and the remain- 
der 2, what is the dividend ? Ans. 47. 

33. The quotient is 36, and the divisor 6, what is the 
dividend? Ans. 216, 

34. The dividend is 72, and the divisor is 4, what is 
the quoj^t ? Ans. 18. 

35. '^fiow many pounds of cotton at 11 cents a pound 
will be rei(juired to pay for 33 pounds of sugar @ 8 cents 
a pound? Ans. 24. 

, 70. To divide when the diviaor exceeds 12, 
1. Divide 7387 by 36. 

OPERATION. Explanation, — We first write the 

Divisor, Dividend, Quotient numhers as shown in the opera- 

^fi^ 7*-^87 ^205JL **o^ *^" commence to divide as 

\f^ ^ ^ explained in the first written ex-. 

7-^ ample. But as the divisor is too 

large to be conveniently used men- 

187 tally, we therefore write tho oper- 

2 go ation of multiplying the divisor 

by the quotient figures, and sub- 

^ . . tsacting the successive products 

7 remainder from i\^q several partial dividends. 
In performing the division we first see that 7, (thousands) 
are not equal to 36, and iience there will be no thousands in the 
quotient. We then annex to the 7 thousands the 3 hundreds, 
makiug 73 hundreds as the first partial dividend ; this is equal 
to 36, 2 times, and a remainder ;' we write the 2 in the hundreds 
column of the quotient, multiply the divisor by it, write the 
product under and subtract the same from the 73 hundreds of 
the dividend. This work gives us 1 hundred remainder, to 
which we annex the 8 tens, making 18 tens as the second partial 
dividend \ this partial dividend not being equal to 36, we write 
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(no tens) in the tens column of the quotient, and annex to 
the 18 tens the 7 units, making 187 units as the third and last 
partial dividend. This is equal to 36, 5 times and a remainder, 
we write the 5 in the quotient, and multiply and subtract as we 
did with the first obtained figure of the quotient, and thus pro- 
duce 7 remainder, which we write over the divisor as explained 
in short division. 

LONG DIVISION. 

Operations in division, according to the above method, 
are called lon^ division^ for the reason that the multiplica- 
tion and subtraction work in finding the remainders of the 
partial dividends is written. 

2. How many times is 66804 equal to 53 ? 



OPERATION. 

Divisor Dividend Quotient. 
53) 66804 (1260|| 
53 



Ans. 1260|f. 

Proof. 

1260 Quotient. 
53 Divisor. 



138 
106 

320 
318 



3780 
6300 

24 Remainder. 



24 

3. What is the quotient 
of 107941^396? 

OPERATION. 

396)107941(272 Quotient. 
792 



2874 

2772 



1021 
792 

229 Remainder^ 



66804 Dividend. 



4. Divide 7167901 by 
11267. 

OPERATION. 

11267)7167901(636 Quoti't. 
67602 



40770 
33801 

69691 
67602 



2089 Remainder. 
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5. Divide 784 by 82. 



6. Divide 91070 by 8761. 



STATEMENT. 

8761)91070(101^0 Ans. 



STATEMENT. 

82)784(9|f Ans. 

7. Divide 2461 by 74. 

8. Divide 4809 by 91. 

9. Divide 13872 by 263. 

10. Divide 54123 by 1423. 

11. Divide 628100 by 156. 

12. Divide 10000 by 304. 

13. Divide 37021 by 2002. 

4i^ Divide 8888888 by 332211. 

5. Divide $6805 equally between 5 men, and what 

will be the share of each ? Ans. $1361. 

16. What is the sixty-fourth part of $44800 ? 

Ans. $700. 

17. 145 men picked 1305000 pounds of cotton, sup- 
posing they all picked an equal quantity, how much did 
one man pick ? Ans. 9000 pounds. 

18. A father gave his 7 sons a Christmas present of 
$353.50 to be shared equally, what was each one's share? 

Ans. $50.50. 

71. To divide when there are naughts on the right of 
the divisor. 

1. Divide 2843 by 200. Ans. 14^*^ 

OPERATION. Ejcplanalion. — Since by our scale 

2100) 28'43 ( ®^ numbers they increase from 

' ' right to left in a tenfold ratio, and 

1J. r1 AQ P decrease from left to right in a 
14 and 4o Kem. corresponding manner, it is clear 
tiiat the removal of any order of figures from left to right dimin- 
ishes its value ten times for each place of removal. And ax 
previously shown, that the annexing of naughts multiplies num- 
bers, by removing them to places of higher value, so in like 
manner cutting figures off from the right of a number removes 
the remaining orders to the right, and hence decreases them 
tenfold for every figure cut off. Hence to cut off one figure is 
dividing by 10 ; to cut oS two figures divides by 100 ; to cut off 
three figures divides by 1000 and so on. 
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Considering these principles, in all cases of this kind we cut 
off the naughts from the right of the divisor and the same num- 
ber of figures from the right of the dividend ; and then divide 
the remaining figures of the dividend by the remaining figures 
of the divisor. When there is a remainder annex the figures 
cut off, and we obtain the true remainder. 

2. Divide 87931 by 1000. Ans. 87^^^. 

OPERATION. 



1 



|000) 87|931 



Quotient 87 and 931 Remainder. 



3. Divide 178 by 10. 

OPERATION. 

1|0)17|8 



4. Divide 6581 by 300. 

OPERATION. ' 

3!00)65;81 



Quotient 21—281 Rem. 
Ans. 21iU 



Quotient 17 — 8 Remainder 
Ans. 17^*^ 

5. Divide 71468071 byI341000. 

OPERATION 

341j000)71468J071(209J|f.^^ Ans 



3268 
3069 



199 

6. Divide 8897600 by 8100. 

7. Divide 1000000 « 10000. 

8. Divide 99999 by 9000. 

9. Divide 33440 by 270. 
10. Divide 140817 by 6800. 



Ans. 1098ff. 
Ans. 100. 
Ans. 1W(?^. 
Ans. 123||^. 
Ans. 20f 
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72. To divide by the Factors of a number. 

1. Divide 936 by 24. Explanation.— In all problems 
OPERATION. where the divisor is a compDs- 

4)936 ite number we may divide by 

the factors and thus shorten the 

n\9oj^ operation In this example the 

^^ factors are 4 and 6, and we first 

divide by 4 which gives a quo- 
39 tient 6 times too large, for the 

reason that 4 is but \ of 24 the true divisor. We therefore divide . 
this quotient by 6 and obtain the true quotient. 

2. Divide 588 by 28. The factors are 4 and 7. 

Ans. 21. 

3. Divide 6976 by 32. The factors are 4 and 8. 

Ans. 218. 

4. Divide 2583 by 63. The factors are 7 and 9. 

Ans. 41. 

5. Divide 10206 by 81. The factors are 9 and 9. 

Ans. 126. 

6. Divide 11984 by 56. The factors are 8 and 7. 

Ans. 214. 

7. Divide 1607 by 72, using the factors 3, 4 and 6, and 
find the true remainder. 

Ans. 22 quotient, and 23 remainder. 

FIRST OPERATION. 
3") 1607 Explanation — In this ex- 
ample using as divisors 3, 

A\ KOK o -I i. 'J ^ ^^^ ^1 *^® factors of 72. 

4) 535 Z, 1st remamder. ^e obtain for remainders 2, 

3 and 1. 

6) 133 3, 2d remainder. The first remainder 2, is 

clearly units of the given 

22 1, 3d remainder. "^I'lu'",^' """^ ''*?'! * P"' 
' «xiix*v^*. ^^ ^jj^ ^j.^^ remainder. 

The second remainder, 3 heing fourths of the second dividend, 
535 which are reciprocal thirds of the given dividend, it is hence 
I of the reciprocal of J of J ^ 9, of the given dividend and 
true remainder. # 

The third remainder, 1 being sixths of the third dividend 133, 
which are reciprocal twelfths of the given dividend, it is hence 
\ of the reciprocal of J of J of J = 12 of the ^iven dividen4 



64 Arithmetical Exercises and Examples. 

and true remainder. Therefore 2, the first remainder, plus 9, 
the unit value of the second remainder, pins 12, the unit value 
of the third remainder = 23, the true remainder. Or we m«j 
obtain the true remainder without considering the reciprocal 
relationship of the quotients and divisors, thus : 

First remainder." 2 

Plus 2d, remainder 3, X ^^^ preceding divisor 3, = 9 

Plus 3d, remainder 1, X ^^^ ^^^ preceding divisors, 4 and 3= 12 

which added gives the true remainder 23 

From the foregoing we see that the true remainder may be 
obtained by adding to the first remainder the product of the 
other remainders bj all the divisors preceding the one which 
produced it. 

8. Divide 7851 by 64, using the factors 8 and 8. 

Ans. 122 quotient, 43 remainder. 

OPERATION. Explanation. — Here the Ist re- 

8^7851 mainder is 3, to which we add the 

^ product of the 2d remainder 5, 

. . , multiplied by the preceding divi- 

8)981 — 3, 1st; remainder, gor 8, equals 40, making 43, the 

true remainder. 

122 — 5, 2d remainder. 

9. Divide 17803 by 96, u^ing the factor^ 2, 3, 4 and 4. 

Ans. 185f|. 

OPERATION. Explanation. 



2)17803 



1st remainder 1 



3)8901 — 1 2d remainder 3X3X2= 18 

4)2967 — 3d remainder 1X^X3X2= 24 



4)741—3 



True Remainder 45 



' 185—1 

10. Divide 27865 by the factors of 81. 

• Ans. 344^\. 

11. Divide 101041 by the factors of 84. 

Ans. 1202^1 
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12. Divide 899 by the factors of 108. Ans. 8^. 

13. If $4691 are divided equally between 35 men, 
what will each one receive ? Ans. $134^. 

14. There are 32 quarts in one bushel, how many 
bushels are there in 1536 quarts ? Ans. 48 bushels. 

15. A hogshead of wine contains 63 gallons. How 
many hogsheads in 2898 gallons ? Ans. 46 hogsheads. 

16. One of the factors of 10800 is 225 ; what is the 
other? Ans. 48. 

17. What number multiplied by 137 will give 959137 
fo r the produc t? Ans. 7001. 

18. Multiplying 372 by an unknown number gives 
44640 •, what is the number ? Ans. 120. 

19. What is the quotient of 9126 divided by 9 ? 

Ans. 1014. 

20. Divide four million, eight thousand and sixteen by 
MMDCXLIV. Ans. 1515ffff. 

21. What number is that to which, if sixteen be added 
the sum multiplied by 8 and 13 substracted from the pro- 
duct the remainder will be 339 ? Ans. 28. 

22. Theie is a number from which if you subtract 55, 
and divide the remainder by 12, your quotient will be 36. 
What is that number ? Ans. 487. 

23. A merchant owes a debt of J1875, which he agreed 
to pay by weekly installments of $25. He has made 55 
payments, how many more payments has he to make. 

Ans. 20. 

24. A merchant bought 350 barrels of flour at $6 a 
barrel, and sold it at $7.50 per barrel. The gain he gave 
in equal parts to 4 worthy boys to aid them in obtaining an 
education. What wab the cost and selling price of the 
flour, and how much money did each boy receive. 

Ans. $2100 cost, $2625 selling price,^131.25 

each boy received. 

25. An acre contains 160 square rods ; how many acres 
in a planta^i^n containing 123200 square rods? 

Ans. 770 acres. 
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26. A boy sold 50 oranges at 5/ each and^ thereby 
gained $1.50. At what rate did he buy the oranges? 

Ans. 2/ a piece. 

27. How many times 136 will produce 1768? 

Ans. 13. 

28. Divide^the product of 750 and 875 by their differ- 
ence. Ans. 5250. 

29. The diameter of the earth at the equator is 7925 
miles ; how long would it take a locomotive to travel that 
distance at the rate of 25 miles an hour ? 

Ans. 317 hours=13 days 5 hours. 

30. The first Atlantic Telegraph Cable as originally 
made cost $1258250. 10 miles of deep sea cable was made 
at a cost of $1450 per mile, and 25 miles of shore ends 
wais made at a cost of $1250 per mile. The remainder 
cost $485 per mile. How many miles of Cable were made ? 
^ Ans. 2535 miles. 

31. A grocer wishes to put 3335 pounds of sugar in 3 
kinds 'of boxes, containing respectively 20, 50 and 75 
pounds, using the same number of boxes of each kind or 
size. How many boxes will he require ? 

Ans. 23 of each size. 

32. The Northern Pacific Eailroad from Lake Superior 
to Puget Sound, as located, is 2000 miles long. The esti- 
mated cost and equipment of the road, including interest 
is $85277000. What will be the average cost per mile ? 

Ans. $42638.50. 

33. It is estimated that, by reason of intemperance the 
United States loses annually $98400000. How many 
School Houses costing $5000 each, and how many Libraries 
costing $3000 could be established with this amount of 
money? Ans. 12300 of each. 

34. J?en freedmen agreed to pick 20000 pounds of cot- 
ton and receive for their labor ^ of the cotton picked. 
After they had picked 7000 pounds 4 freedmen quit, 
leaving the other 6 to finish the work. How much cotton 
\^ each entitled to when the work is finished ? 

Ans. 140 pounds each for those who left, an(i^ 
&73| each for those who remained^ 
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35. A merchant bought 800 gallons of molasses at 65/ 
and sold i of it at 72/ a gallon. From the profit he 
bought his children a set of Cutter's Anatomical and Phy- 
siological charts, and had $8.20 left. What did the charts 
cost? Ans, $19.80 

36. The capacity of steam engines is measured by horse 
power; and 1 horse power is a force that will raise 33000 
pounds 1 foot in 1 minute. How many horse power has a 
steam engine that possesses a capacity of 1188000 pounds? 

Ans. 36. 

37. The average weight of man is 150 pounds. About 
\ of this weight is blood. Allowing that the heart throws 
out 2 ounces of blood at each pulsation, and that it beats 
72 times a minute, and that 16 ounces make a pound, how 
long will it take the heart to circulate all the blood in the 
body ? Ans. 3|^ minutes. 

38. Prof Wilson, a physician and physiologist, has 
counted in the skin of the palm of the hand 3528 perspi- 
ratory pores to [the square inch ; but as there are less to 
the square inch on some other parts of the body, he esti- 
mates that 2800 is a fair average to allow to the square inch 
for the whole surface of the body. The average size man 
has 2500 square inches of body sui^aoe, which would give 
7000000 perspiratory pores. Through these pores fully 2 
pounds of perspiration, water, refuse matter and worn out 
tissue pass every 24 hours. If a man weighs 150 pounds, 
how long will it take for matter equal to the weight of the 
body to pass through the perspiratory pores, if they are 
kept open as they should be by daily bathing ? 

Ans. 75 days. 

39. Our earth is about 95000000 miles from the sun, 
Neptune, the most distant member of our Solar System, is 
about 2850000000. How many times farther from the 
Sun is Neptune than our earth ? Ans. 30. 

40. The velocity of the earth on its yearly voyage 
around the Sun is 99733 feet per second. The velocity of 
^ (^pnoQ ball fired ftoin a gun with an average charge of 



68 Arithmetieal E^ereises and Examples. 

powder is 1750 feet a second. How many times faster is 
the velocity of the earth than a cannon ball ? 

Ans. 56if|^. 

41. Geo. Peabody, of Mass., gave, while living, to 27 
schools and colleges, library associations, benevolent socie- 
ties, state public schools, etc., not including many private 
presents, $7875000. Of tiiis amount $3300000 .were given 
to the public schools of the South. What part of the 
whole specified donation did he give to the South ? 

An«j 3300000 — 132 

42. Stephen Girard, of Philadelphia, gave $6000000 
for the founding and support of Girard College. Soule's 
College in New Orleans is worth $30,000. How many 
such colleges could be built with the amount of money 
given by Mr. Girard to establish one college ? 

Ans. 200. 

43. The air which surrounds our earth, and of which 
we each inhale 600 gallons every hour, is composed of four 
parts of Nitrogen and 1 part of Oxygen. How many gal- 
lons of each are there in a room 22 feet long and 21 feet 
wide and 10 feet high, which contains 34560 gallons of 
air? Ans. 6912 Oxygen, 27648 Nitrogen. 

44. A room contains 34560 gallons of air, a man inhales 
GOO gallons per hour, how long will it take for 10 men to 
inhale the air in the room. Ans. 5|^ff^ hours. 

45. A room 16 feet long, 10 feet wide, and 8 feet high, 
contains 1280 cubic feet of air. Every time a person 
breathes he throws out from his lungs a suflScient quantity 
of carbonic acid, or carbon di-oxide, (a most deadly gas,) 
to pollute or render poisonous and unfit for breathing 3 
cubic feet of air, and he breathes 20 times a minute. How 
long will it take for the air of a room of the above dimen- 
sions to become poisonous if occupied by 5 persons, and no 
change of air is made by ventilation. 

Ans. 4-^ minutes. 

46. A man produces by breathing at least 6 gallons of 
carbonic acid gas every minute, a single burning gas jet, 10 
gallops, an ordinary stoye, 60 gallons. How many gallons 
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of carbonic acid gas will an audience of 1000 people, 2 heated 
stoves, and 50 burning gas jets produce in 3 hours, and 
how many times would the quantity fill a room 100 feet long, 
50 feet wide and 30 feet high ? 

Ans. 1191600 gallons. l^VWo V oVo <^^"^e. 

Note. — There are 60 minutes in an hour, 231 cubic inches in 
a gallon, and 1728 cubic inches in a cubic, foot. 

47. Astronomers estimate that 7500000 visible motors 
fall upon the earth daily, the average weight of which is 
estimated to be 100 grains. Allowing for an equal quan- 
tity of matter to be brought down by the invisible meteors 
and the aerolites, how many pounds a year does our earth 
increase in weight, there being 7000 grains in a pound, and 
• 865 days in a year? Ans. 78214285^ pounds. 

73. PROBLEMS INVOLVING THE ENGLISH MONEY OP 

ACCOUNT. .' 

1. What will 13840 pounds of cotton cost at 8 pence 
a pound. Ans. £461. 68. 8d. 

OPERATION. Explanation.— In this problem the 

13840 P"^® ^8 S^"^^^ i° one of the subdivi- 

g^ sions of the English monetary unit, 

' and hence we must know what that 

io\ iiA^TOA^ unit and its subdivisions are, before 

14) llUTZUd. we can solve the problem. The En- 

, glish monetary unit is the Found Ster^ 

20) 9226 8d. ^^^^^y ^*^^c^ is divided into 20 ShiUings ; 

€ach shilling is divided into 12 Pen- 

■P J.A1 fto ^^^ *°^ ®*^*^ penny into 4 Farthingt, 
X *Dl OS. ^ith tbig knowledge of English money 
we can work all problems of the above character. In this 
example we first multiply the price of one pound by the num- 
ber of pounds and thus produce the value of the whole in 
pence. Then to reduce the pence to shillings, we divide them 
by 12, and obtain 9226 shillings and a remainder of 8, which 
being a part of the dividend is therefore 8d. Then to reduce 
the shillings to pounds we divide them by 20, and obtain 461 
pounds and a remainder of 6, which being a part of the second 
dividend is therefore 6s. I^ the English monetary system the 
following abbreviations are used : £. represents pounds, s. 
represents shillings, d. represents pence, and f. represents f^f- 
things. 
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2. What is the value of I 3. What will 241 boxes 
483 yards of cloth at 16 shil- cheese cost at £3 per box ? 
Hog per yard ? 

Ans. £386. 8s. 

OPERATION. 

483 

m 



* 2p) 772^ shillings 
£ 386 8s. 



Ads. £723. 



OPERATION. 
241 

3 



723 pounds. 



4. Sold 486 yards of calico at 5 pence a yard, what did 
it amount to ? Ans. £10 2s. 6d. 

5. Bought 38495 pounds of good middling cotton at 7 
pence a pound. How much did it cost. ? 

Ans. £1122 15s. 5d. 

6. What is the value of 850 barrels of flour at 34 
shillings a barrel ? Ans. £1445. 

7. How much will 1812 tons of iron cost at £52, 4s. 
per ton ? ' Ans. £94586 Ss. 

8. Bought 38421 pounds of cotton at 9 pence per pound 
what did it cost? - Ans. £1440 15s. 9d, 

74. MISCELLANEOUS PROBLEMS INVOLVING THE PRIN- 
CIPLES OF ADDITION, SUBTRACTION, MULTIPLICA- 
TION AND DIVISION. 

1. The subtrahend is 216, and the remainder 184, what 
is the minuend ? Ans. 400. 

2. A grocer paid $350 for some tea and cofiee ; for the 
tea he paid $50 more than for the coffee, what did he pay- 
for each ? Ans. tea $200, cofi'ee $150. 

3. John has 25 cents, and James has four times as 
many lacking 10 cents, how many cents has James ? 

Ans. 90 cents. 

4. A slate cost 15 cents; an arithmetic four times as 
much as the slate, and a philosophy twice as much, lacking 
25 cents, as the slate and arithmetic. What did they all 
qost? Ans, $2,00. 
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f 5. The sum of two numbers is 480, and their difference 
is 80, what are the numbers ? Ans 200, 280. 

6. A man purchased a horse and cow. For the horse 
he paid $175, and for the cow $110 less than for the horse, 
what did the cow cost ? Ans. $65. 

7. The less of two numbers is 224 and their difference 
100, what is the greater ? Ans. 324, 

8. The product of two numbers is 6450, and one of 
the numbers is 150, what is the other? Ans. 43. 

9. A merchant bought 415 yards calico at 10 cts. per 
yard and sold it for 13 cts. per yard. How much did he 
gain? Ans. $12.45. 

10. The dividend is 37500 and the quotient 75, what 
is the divisor ? Ang. 500. 

11. A boy sold 5 chickens at 25/ a piece ; 8 ducks at 
50/ each ; received in payment 3 pigeons at 30/ each, and 
the balance in money ; how much money did he receive ? 

Ans. $4.35. 

12. The divisor is 37; the quotient 21, and the re- 
mainder 23, what is the dividend ? Ans. 800. 

13. A news boy sold 20 papers at 5/ each, and with 
the money bought oranges at 4/ each, how many oranges 
did he get ? *► Ans. 25. 

14. The first battle of the Revolution was fought April 
19, 1775, how many years, mouths and days have passed 
since then ? 

15. H. Zuberbier has an orange orchard consisting of 
480 trees, and each tree produces 5 barrels of oranges which 
are worth in the market $4 a barrel ; what is the value of 
his orange crop ? ^ Ans. $9600. 

16. C. Quentell bought a barrel of sirop de batterie 
containing 43 gallons at 95/ per gallon ; 4 gallons having 
leaked out he sold the remainder at $1.05 a gallon. How 
much did he gain by the trf^nsactions ? Ans. $.10 gain. 

17. W. C. Martin bought ;354 barrels of flour fof 
$2478. He sold the same at $7.50 per barrel ; how much 
did he gain? Ans. $177. 

18. The Capital Stock of a Manufactory is $100000 
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which is divided into 200 shares. What are 5 shares worth ? 

Ans. $2500. 

19. J-* MuUer sold to 0. Braun 25 barrels of apples at 
$4: per barrel and 124 barrels of potatoes at $3.25 per bar- 
rel ; he received in payment 1 hogshead of sugar containing 
1143 pounds at 8^ and the remainder in money ; how much 
money did he receive ? Ans. $411.56. 

20. A speculator bought 528 cords of wood at $6.50 
per cord. He re-corded the wood so that it measured 579 
cords which he sold at $6.75 a cord ; how. much did he 
gain? Ans. $476.25. 

CANCELLATION. 

75. Cancellation is the process of shortening the 
operations of division, or of the indicated result of multi- 
plication and division operations combined, by rejecting 
equal factors from both dividend and divisor or from both 
increasing and decreasing numbers. 

The operation is perfoimed by drawing a line across each 
factor cancelled or cut out. 

76. The Principles of Cancellation, are, 1. Re- 
jecting or Cancelling a factor from any number is in effect 
dividing the number by that factor. 2. Rejecting or can- 
celling equal factors from both dividend and divisor, or from 
both increasing and decreasing numbers in an indicated 
result, does not change the quotient or result. 

EXAMPLES. 

Divide 7X3X4 by 7X4 

Operation by Cancellation. Explanation. ^In all prob- 

y y lems where we have both mul- 

A 3 tiplication and division opera- 

'^ M tions to perform, we use a 

^ vertical or perpendlcalar line 

which we call the statement 



3 Ans. line. This line is used to facil- 

itate the work by separating the dividends and divisors, or the 
increasing and decreasing numbers. The dividends or increas- 
ing numbers are always placed upon the right hand aide of the 
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liQe and the divisors or decreasing numbers are always placed 
upon the left hand side. 

In this example having written the numbers that constitute 
the dividend and divisor, respeotively upon the right and left 
hand side of the statement line, we cut out or caneel the equal 
factors 7's and 4's in the numbers constituting the dividend and 
divisor and thus obtain 3 th^ answer to the problem. 

To perform the work without the aid of Cancellation we 
would be obliged to make the following figures : 7X3=21, which 
X4r=84 the dividend ; then '7X4=28 the divisor j then 
28)84(3 Ans. 
84 



2. Multiply 25, 48 and 88 together and divide the pro- 
duct by the product of 10, 36 and 8. 

Operatiqp by Cancellation. Ezplanation, — In this exam- 



^m 



2^ 5 pie we write the numbers on 

•s gvyjfo A 9 the line as above directed and 

^b bO 11 *^®° ^*°^®^ ^^® ^^> *"^ 25 by 

pppi^i- 5 ; then the 36 and 48 by 12 ; 

I — '■ then the 8 and 88 b^ ^then 

110 the 4 and 2 by 2. This is all 

that can be cancelled and we 

Q/.2 A ^^^^ multiply together the 

50^ Ans. 5^ 2. and 11 and divide the pro- 

duct by 3, and thus obtain the true result 36|. 

Should the student ex^jerience any difficulty in this kind of 
work, he should be orally drilled on the factors of numbers and 
composite numbers. 

3. Divide the product of 32 X 3 by 8 X 9 X 1 6. 

Operation by Cancellation. jExplanation.-^n&Ying writ- 
ten the numbers on the state- 
ment line, we first cancel the 
8 and 32 by 8 ; then the 9 and 
3 by 3 ; then the 16 and 4 by 
. 4. Now having no more num- 

Ans. bgrg QH tijQ increasing side of 

the line to cancel we multiply together the remaining numbers 
on the decreasing side of the line and thus produce the correct 
result ^j. 
In all cases where, after caacelling, no factor appears on either 



3 p 
4;^ 




12 


^-^ 



74 AritJimetieal Exercises and Examples. 



side of the statement liae, the factor 1, is always understood, 
as being there. Its non-appearance is in consequence of not 
having written it when we cancelled a number by itself. 

• 

4. A merchaDt sold 25 boxes of eaudles containing 36 
pounds each at 16/ per pound and received in payment 
starch at 6 cents per pound. How many boxes each con- 
taining 30 pounds did he receive ? Ans. 80 boxes. 

Operation by CanceUatton 
8|16 



^^P 



f^5 
'0 ^ 



80 boxes Ans. 



Cancel and work the following line statements or results : 



I'' 

T8|54 



-:> 



ia 



1 Ans. 



45^ 



^66 

^^ 

16X 



31 
5 

51 
4 



70 Ans. 



124 

17 

10 



i Ans. 



9 
20 
70 



76 
91 
140 
25 



1921^ Ans. 

5. Divide the product of 6, 7, 12 and 22 by the pro- 
duct of 11, 3, 14 and 8. , Ans. 3. 

6. What is the quotient of 28x65x7X78—56x130 
X42X13? • Ans. i. 

7. Multiply 21, 55 and 128 together and divide the 
product by 14X25X64. Ans. 6f. 

8. How many bushels of com at 70/ each will pay for 
140 gallons molasses at 65 cents a gallon ? 

Ans. 130 bushels. 

9. Bought 420 pounds of sugar at 6 cents a pound and 
gave in payment 360 pounds of rice. What was the price 
of the ri«e ? Ans. 7 cents. 

« 10. Sold a drayman 64 bushels of oats at 75 cents a 
bushel, for which he is to pay in drayage at 50 cents a load. 
How many loads must he haul ? Ans. 96 loads. 

11, How many pounds of butter at 35/ per pound will 
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pay for 245 pounds of rice at 5 cents per pound ? . 

Ans. 35 pounds. 

12. Paid 65/ for -5 yards of calico, what will 27 yards 
cost at the same rate ? 

Analytic Solution by Can- Etplanation.^ln all practical 

cellation. problems of this kind we give a 

0^ 13 reasoD for each step of the opera- 

A 27 ^io°) ^°d make the whole state- 

^ ment to indicate the final result 

«Q ^1 ^A without performing any of the 

9o.51 Ans. intermediate work. In this prob- 

lem, we place the 65^ on the increasing side of the statement 
line as our premise and reason thus : since 5 yards cost 65f , 
I yard will cost ^ part of it, and 27 yards will cost 27 times as 
much as 1 yard. 

13. If 17 barrels of flour cost $110.50, what will 500 
barrels cost at the same rate ? Ans. $3250. 

14. If f of a dozen apples cost 40 cents, what will 
13| dozen cost? Ans. $7.20. 

PROPERTIES OF NUMBERS. 



Whole numbers are divided into two classes. Prime and 



DEFINITIONS. 

77. An Integer is a whole number ; as 1, 5, 6, 18, etc. 
Whole n 

Composnle, 

78. A Prime number is one that can only be divided, 
without a remainder, by itself and 1 ; as 1, 2, 3, 5, 7, 11, 
13, 17, etc. 

79. A Composite number is one that can be divided 
without a remainder, by some other whole number than 
itself and 1 ; as 4, 9, 12, 15, 24, etc. 

All composite numbers are the product of two x)r more 
other numbers. 

Numbers are prime to each other when they have no 
common factor that will divide each without a remainder ; 
as 6, 13, 20, elQ. 
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80. An Even number is one that can be divided by 2, 
without a remainder; as 4, 8, 12, 56, etc. 

81. An Odd number is one that cannot be divided by 
2, without a remainder, as 1,7, 19, 45, 133, etc. 

82. A Factor of a Number is a number that will 
divide it without a remainder or by being taken an entire 
number of times, will produce it ; as 4 is a factor of 16, and 
5 a factor of 25. 

Every factor of a number is a divisor of it. 

83. A Prime Factor of a number is a prime number 
that will divide it without a remainder ; thus, 1, 2, 3 and 
5 are the prime factors of 30. 

84. A Composite Factor of a number is a composite 
number that will divide it without a remainder ; thus, 6 
and 8 are composite factors of 48. ' 

85. An AJiauot part of a number is such a part as 
will divide it without a remainder ; thus, 1, 2, 3, 4, 6 and 
8 are aliquot parts of 24. 

86. The Reciprocal of a number is the quotient of 1 
divided by the number ; thus the reciprocal of 8 is 1 -j-8= J^ ; 
and the reciprocal of J is 1 -t- ^ = 4. 

87. The Power of a number is the product obtained 
by multiplying the number by itself a c^^in number of 
times ; thus, 36 is the second power of 6 ; 125 is the third 
power of 5. 

88. The Multiple of a number is the product obtained 
by multiplying the number by any other number any num- 
ber of times. Or it is a number divisible by a given num- 
ber without a remainder ; thus, 14 is a multiple of 7 and 
2. and 54 is a multiple of 2, 3, 9, and 27. 

89. A Common Multiple of two or more numhei's is 
a number divisible by each of them without a remainder ; 
thus, 24 is a common multiple of 2, 3, 4, 6 and 12. 

90. The Xieast Common Multiple of two or more 
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numbers is the least number that is divisible by each of 
them without a remainder ; thus, 12 is the lectst common 
multiple of 2, 3, 4, 6 and 12. 

DIVISIBILITY OF NUMBERS. 

91. A Divisor, or measure of a number, is any num- 
ber that will divide it without a remainder ; thus, 4 is a 

divisor or measure of 1 2, and 5 is a divisor or measure 
of 20. 

One number is said to be Divisible by another when 
the remainder is 0. 

92. A Common Divisor of two or more numbers is 
a number that will divide each of them without a remain- 
der ; thus, 2 is a common divisor of 12, 18 and 24. 

93. Tlie Greatest Common Divisor of two or more 

numbers is the greatest number that will divide each of 
them without a remainder ; thus, 6 is the greatest common 
divisor of 12, 18 and 24. 

94. Every number ending with 0, 2, 4, 6 or 8, i^ divi- 
sible by 2. 

95. Every number is divisible by 4 when its units and 
tens figures are divisible by 4 ; thus, 156, 264, 34512, 
561308, are each divisiUe by 4. 

96. Every number is divisible by 8 when the units, 
tens and hundreds figures are divisible by 8 ; thus 3824, 
12512, 190720 are each divisible by 8. 

97. All numbers ending in or 5 are divisible by 5 ; 
thus, 10, 15 and 35 are divisible by 5. 

98. Every number, the sum of whose figures is divi- 
sible by 3 or 9 without a remainder, is divisible by 3 or 9 ; 
thus, 135, 3456, 12345912, etc., are each divisible by 3 
?ind by 9. 

99. Ever^ even numberj, the sum of whose figures ia 
a* 
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divisible by 3. without a remainder, is divisible by 6 j- thus 
318, 12414, etc., are divisible by 6. 

FRiCTIOXS. 

100. A Fraction is one or more of the equal parts of 
a unit of any kind, or of a collection of units taken together. 
Or more briefly, a part of anything, or a numerical expre:?- 
sion of a part of a unit. 

101. A Fractional Unit is one of the equal parts 
into which any integral unit is divided. If the integral 
unit is divided into two equal pans, each is called a half, 
if into three, each is called a third ; if into four, each is 
called a fourth ; and so on according to the number of 
parts into which the integral unit is divided. 

102. Fractions are divided into two kinds, Common or 
Vulvar J and Decimal Fractions. 

Common Fractions are expressed by two numbers, one 
written above the other, with a horizontal line between 
them. The number below the line is called the Denomin- 
ator^ and the number above the line is called the Numerator, 
Thus i (one half,) f (three fourtlis^) | (^fi^^ sixths^) ^ 
(seven eights,) and 4-f^ (thirteen seventeenths') are fractions, 
the denominators of which are, respectively, 2, 4, 6, 8, and 
17. The Numerator and Denominator together, are called 
the te7^ms of the fraction. * 

The Denominator of a fraction shows the number of 
equal parts into which the unit is divided. 

Thus in the fraction 4 the 8 is the denominator and shows 
that the unit is divided into 8 equal parts called eighths. 

The Numerator of a fraction shows the number of equal 
parts taken to form the fraction. 

Thus in |^, the numerator is 5 and shows that 5 of the 
8 eijual parts are taken or expressed by the fraction. 

All fractions aritie from division and are expressions of 
unexecuted division in which th^ numerator is the dividend^ 
the denominator the divisor^' and the fraction itself th^ 
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Decimal Fractions are those in which the denominators 
are not generally expressed, hut are always 10, or a power 
of ten; thus, .5, .75, .821, read respectively five tenths^ 
seventy-five hundredths^ and eight hundred and twenty-one 
thousandths, are decimal fractions. To write these fractions 
as common fractions, they would be written thus, ^j ^^j^ 

and Wtf- 
The point (.) placed before the 5, 7 and 8, in the above 

decimally expressed fractions, is called the docimal point, 

and is used to abbreviate the work. 

103. CLASSIFICATION OF FRACTIONS. 

For convenience fractions are classed under the following 
heads: Proper Fractions; Improper Fractions; Simple 
Fractions ; Mixed Numbers ; Compound Fractions ; Com- 
plex Fractions, 

104. A Proper Fraction is one in which the nume- 
rator is less than the denominator, as i, |, i, 

105. An Improper Fraction, is one in which the 

numerator is equal to or greater than the denominator ; as 
|, i, f and \^. 

106. A Simple Fraction is one in which both terms 
are whole numbers, and may be either a proper or improper 
fraction ; as f , f , |i or ^, 

107. A Mixed Number, is a number composed of a 
whole number and a fraction ; as 2^, 5| and 21^^. 

103. A Compound Fraction is a fractional part of 
a fraction or mixed number ; as f of | and J of ^^ of 12 J. 

109. A Complex Fraction is one tbat has one or 
more of its terms fractional ; as : % 

f 6J 3 J 6i 

- of — ^ and - of — of — 

I 5f t li 8 

110, Tlie.^Reciprocal of a Fracti<jn is the result gf 
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1 divided by the fraction. Thus the reciprocal of 4 is 1 

111. The Value of a Fraetion is the result of its 

numerator divided by its denominator. Thus #=4, V^= 

112. GENERAL PRINCIPLES OF FRACTIONS. 

1. MvUiplylng the numerator, or dividing the denom- 
inator, multiplies the fraction. 

2. Dividing the numerator, or multiplying the denom- 
inator, divides the fraction. 

3. Multiplying or dividing both numerator and denom- 
inator by the same number does not change the value of 
the fraction. 

1 13 .REDUCTION OF FRACTIONS. 

Beductlon of Fractions is the process of changing 
their /orw without altering their value. 

114. A fraction is reduced to Higher Terms when 
the numerator and denominator are expressed in larger 
numbers. Thus, i=| or f or j^ ; §=f or ^ or ^f , etc. 

115. A fraction is reduced to Lower Terms when 
the numerator and denominator are expressed in smaller 
numbers. Thus y^=^^ or J ; J^=^f or J. 

116. A fraction is reduced to its Lowest Terms when 
its numerator and denominator cannot be divided by any 
number greater than 1, or, when its -numerator and denom- 
inator are prime to each other. 

117. Whole numbers may be reduced to fractions 
having any desired denominator. 

118. ORAL EXERCISES. 

1 unit, abstract, or denominate of any kind equals, how 
many halves? thirds? fourths? fifths? sixths? sevenths? 
eighths? ninths? 

2 =how many halves? thirds? fourths? fifths? sixths? 
sevenths? eighths? ninths? 
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3=:how many halves? thirds? fourths? fifths? sixths? 
sevenths? eighths? ninths? 

4=how many halves ? thirds? fourths? fifths? sixths? 
sevenths? eighths? ninths? 

5=how many halves ? thirds? fourths? fifths? sixths? 
sevenths? eighths? ninths? 

^=how many halves ? thirds? fourths? fifths? sixths? 
sevenths? eighths? ninths? 

119. What kind of numerical work is the ahove called ? 

J = how many fourths? sixths? eighths? tenths? 
twelfths? fourteenths? 

J r= how many sixths ? ninths ? twelfths ? fifteenths ? 
eighteenths ? twenty-firsts ? 

J == how many eighths ? twelfths ? sixteenths ? twen- 
tieths ? twenty-fourths ? 

i- = how many tenths? fifteenths? twentieths? twenty- 
fifths? thirtieths? 

i = how many sixteenths ? twenty-fourths ? thirty- 
seconds? fortieths? dxty-fourths ? 

^ = how many thirty-seconds ? forty-eighths ? sixty- 
fourths? eightieths? 

What kind of numerical work is the above called ? 
Answer the following numerical questions : 
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How many ninths = or make a unit? 
" tenths = " " " 
" elevenths = " " " 
" twelfths = " " '' 



u 



121. 1 unit equals how many eiajhths? | = ? 
1 " " " twelfths? |2=? 

3 units equal " thirds? | = ? 

4 " " " fourths? J/=r? 

5 " " " halves? \^=? 
1} " " " halves? f=:? 
li " " " fourths? | = ? 
IJ " " " thirds? |=? 
If " " " sixths? ■V>=? 
1} " " " eighths? Y=? 
Si " " " fourths? i^=? 
2 J " " " sixteenths? f|=? 
4f " " " eighths? ^=? 

122. What is the value of the following fractional ex- 
pressions ? 

}0fi=:? f0fj0fj=? 

j0fi=? |ofiof|=:? 

iofJ=? Jof|of^=? 

Jof f=? Jof|ofT\=? 

Jof |=? foffofyV^? 

jof§of3=? I Aof|ofx^=? 

12.^. What is the reciprocal of 1, of 2, of 3, of }, of f 
of 2f ? 

What is the value of f, of ^, of ^^ of V) ^^ V ^ 
Analyse the fraction |. 

Analysis: — f is a proper fraction, since the numerator is legs 
than the denominator; 4 is the denominator, and shows that 
the unit is divided into 4 equal parts ; J is the fractional uni, 
since it is omk of the four equal parts into which the unit is di- 
vided ; 3 is the numerator and shows that three of these equal 
parts are taken ; 3 and 4 are the terms of the fraction, and its 
yalue is less than 1, or unit^. 
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In like manner analyse the following fractions : 

i 1/ ^, V-, if. h tt. M- 

124. Mentally add the following fractloas : 















= ? 






J+i + i 



— f 

■ I ■ • 



|+A+H= 



TIT 



? 



125. Answer by mental work the following numerical 
questions : 



9 



I- 

5 
1^ 



-*=«? 






3i— lf=? 

J+f— 1 = ? 



126. ORAL EXERCISES. 

1. What will 2 J yards cost at $| per yard ? 

Ans. %n. 

Analytic solution. — Since 1 yard cost $|, J a yard will cost J as 
much, which is $f ; and f yards (2} yards reduced to halves) 
will cost 5 time§ as much, which is $^ or %\^, 

2. What will 2i pounds cost at 71/ per pound ? 

Analytic solution. — Since 1 pound cost -^ cents, J of a pound 
will cost J part which is ^ cents ; and ^j- will cost 11 times ^ 
cents, which is ^^^ cents or 20^ cents. 

In like manner solve the following problems. 

3. At $1 a yard what will 5| yards cost? 

Ans. $2^. 

4. A dozen is worth $3 J, what are 4J dozen worth ? 

Ans. $15J-. 

5. What Is the value of 6i dozen apples at $| per 
clozen ? ' Ans. $2^-. 

6. What cost 8i gross at $2} per gross ? 

Ans. $23f. 
1. If I of a pound cost 12 cents, what is 1 pound 
worth ? Ans* 16 cents. 



\ 
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Analytic solution, — Since J of a pound cost 12 cents, J will 
cost I of 12 ctDts, which is 4 cents, and f or 1 pound will cost 
4 times 4 cents, whiab is 16 cents. 

2. f of a dozen cost $10, iithat is the value of 2} 

dozen? Ana. $37 i. 

Analytic tolution, — Since | of a dozen cost $10, ^ of a dozen 
will cost \ ft8 much, which is $5, and | or a whole dozen will 
cost 3 times ai much, which is $15; and since 1 dozen cost 
$15, } dozen will cost ^ as much, which is $7} and f dozen will 
cost 5 times as much which is $37}. 

• 

In like manner solve the following problems : 

3. If I of a yard cost $2J, what will 1 yard cost ? 

Ans. $6. 

4. K f of a yard cost $2 J, what will ^ of a yard cost ? 

Ans. $1 

5. } of a number is 15, what is the number ? 

Ans. 20. 

6. If f of a number is 8, what is 1} times the number ? 

Ans. 21. 

7. If ) of a dozen cost $8, what will f of a dozen cost 
at the same rate ? Ans. $9. 

8. What part of 4 is 3 ? Ans. J. 

Analytic solution. — Here by the terms of the question we have 
3 to divide or measure by 4, and by the exercise of our reason 
we proceed thus : since 3 is equal to 1, 3 times, it is equal to 4 
}^ of 3 times, which is }. Or thus. Since 1 is | of 4, 3 is 3 
times }, which is |. 

9. What part of 5 is J ? Ans. ^j. 
Analytic solution, — Since ^ is equal to 1, } of a time, it is equal 

to 5 the Ipart of | of a time, which is ^g, 

10. What part of | is 7 ? Ans. 8}. 

Analytic solution. — Since 7 is equal to one 7 times, it is equal 
to I, 5 times 7 which is 35, and to f instead •f i to jt part of 35, 
which is 8|. 

What part of t is I ? Ans. 1^^, 

Analytic solution. — Since | is equal to 1, { of a time, it is 
equal to ^ 8 times { which is Y} ^^^ ^^ i instead of }, to } part 
of ^, which is J^ or IJf . 
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12. What part of | is |? Ans. ff. 

13. What part of 3} is 2i ? Ans. ^, 

14. What part of 5 is f of 2 ? Ans. ^. 

15. What part of | is f of I ? Ans. ^. 

16. 9 is i of what -number? Ans. 72. 

Analytic tolution. — Since 9 is J^ of a number, | or the whole 
number is 8 times 9 or 72. 

17. 13 is ij- of what number? Ans. 91. 

18. 21^ is 1^ of what number? Ans. 106 J. 

19. ^ is j- of what number ? Ans. f. 

20. 24 is 4 of how many times 3 ? Ans. 10. 

Analytic solution. — Since 24 is ^ of the number, ^ is ^ part of 
24 which is 6, and | or the whole number is 5 times 6, which is 
30 ; and as 30 is equal to 3, 10 times, therefore '?4 is ^ of 10 
times 3. 

21. 32 is ^ of how many times 8 ? Ans. 7. 

22. 28 is ^j of how many times 12 ? Ans. 5. 

23. f of 48 is J of what number ? Ans. 54. 

Analytic solution. — Since 48 is the whole of a number, ^ of 
the number is i part of 48, which is 1 2, and f is 3 times 1 2, which 
is 36 ; and since 36 is j of an unknown number, ^ of it is } of 
36, which is 18, and | or the whole number is 3 times 18, which 
is 54. > 

24. 1^ of 63 is ^ of what number ? Ans. 154. 

25. i of f of 64 is ^ of what number ? Ans. 104. 

26. i of ^ of 42 is I of what number ? Ans. 7f 

27. i of 32 is t of 4 times what number ? Ans. 9. 

Analytic solution. — Since 32 is the whole of a number, J of the 
number is ^ part of 32, which is 8, and f is 3 times 8, which is 
24 ; and since 24 is f of 4 times an unknown number, ^ of 4 
times the number is ^ of 24, which is 12, and | or the whole of 
4 times the number is 3 times 12, which is 36 ; and since 36 is 
4 limes the number, J of 3^, which is 9, is the required number. 

28. i of 40 is f of 7 times what number ? Ans. 6. 

29. ^ of 56 is I of 6 times what number? Ans. 12. 
80. I of } of 66 is 3 J of 3 times what number ? 

Ans. 3. 

H 
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31. What is the J and J of a i, of * of 15 ? 

Ads. 5. 

127. GREATEST COMMON DIVISOR. 

For a definition of a divisor^ a common divisor^ and the 
greatest common divisort, see page 77. 

1. What is the greatest common divisor of 42, 56 and 
210? 

OPERATION. Explanation, — ^In all problems of 

42. 56. 210 '^'* ^^^^ ^® fi"* divide by %ny 
factor that will divide all the Dam- 

91 9ft 1 ft^ ^^^^ ' ^^^^ ^® divide in like man- 

Zl. Zo. lUO ngj jjjg gQccessive quotients thus 

obtained} until we obtain qnotients 

3 4 15 that have no common factor ; then 

we multiply all the divisors to- 



2 y '7=14 Ans gather and in the product we have 

^ * the greatest common divisor. 

When there is no number greater than 1 that will divide all 
the numbers without a remainder, then 1 is the greatest com- 
mon divisor. 

When there are two large numbers the operation may be 
mor« easily performed by first dividing the larger number by 
the smaller, and if there is a remainder divide the precedinji^ 
divisor by itj^nd thus continue until there is no remainder. 
When there are more than two numbers, proceed as with two, 
and then with the greatest common divisor of the two and one 
of the other numbers, and thus continue until through all the 
numbers. The last divisor will be the greatest common divisor. 



S. 
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2. What is the greatest 
common divisor of 88 and 24 ? 

Ans. 8. 

OPERATION. 

24)88(3 
72 

16)24(1 
16 

8)16(2 
16 



3. What is the greatest 
common divisor of 195, 285, 
and 315? Ans. 15. 

OPERATION. 

285)315(1 

285 

30^285(9 
'270 



15)30(2 
30 



15)195(13 
15 

45 
45 



What is the greatest common divisor of the following 
numbers ? 

4. Of 441 and 567 ? Ans. 63. 

5. Of 90, 315 and 810? Ans. 45. 

6. Of 654, 216, and 108? Ans. 6. 

7. Walker has 25 and Caruthers 45 dimes, how shall 
they arrange them in packages, so that each shall have the 
same number in each package ? Ans. 5 in each package. 

8. A planter has 697 bushels of corn and 204 bushels 
of rough rice, which he wishes to put in the least number 
of bins containing the same |number of bushels, without 
mixing the two kinds. How many bushels must each bin 
hold? Ans. 17 uushels. 

9. A Commission Merchant has 2490 bushels of wheat, 
1886 bushels of corn and 8438 bushels of oats, which he 
wishes to ship in the least number of sacks of equal size 
that will exactly hold either kind of grain. How many 
sacks will he require? Ans. 6407. 



'^ 



2) 5 3 4 21 


14 


H) 5 3 2 21 


7 


7) 5 I 2 7 


7 
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128. LEAST COMMON MULTIPLE. 

For a definition of a Malti /«, a Common Multiple^ and 
a Least Common Multiple, see page 76. 

1. What is the least common multiple ot 5, 6, 8, 21, 28. 

OPERATION. Explanation.— Jn all prob- 

2) 5. 6. 8. 21 28 lems of this kind we first 

arrange the numbers on a 
horizontal line, and then di- 
vide by the smallest primp 
nomber that will divide two 
or more without a remainder 
and write the quotient and 
undivided numbers in a line 
below ; this process of divid- 
^ ^ n ^ I ing we continue until there 

are no two numbers that can 

, be divided by the same num- 

2X2X3X7X5X2=840 Ans. ber without a remainder; 

then we multiply the divi- 
sors and the numbers in the last line together, and the product 
is the least common multiple. 

When there is any number that will divide any of the others 
without a remainder it may be cancelled before commencing to 
divide. 

2. What is the least common multiple of 4, 9, 12, 15, 
and 24 ? Ans. 360. 

What is the least common multiple of the following: 

3. Of 8, 4, 9 and 30 ? Ans. 360. 

4. Of 50, 27, 3, 45 and 63 ? ' Ans. 9450. 

5. Of 21, 36, 11 and 22? Ans. 2772. 

6. Of 800, 600, 10, 40 and 12 ? Ans. 2400. 

7. Of 8, 18, 20 and 70 ? Ans- 2520. 

8. A drayman has 2 drays and 2 floats ; on 1 dray he 
can haul 9 barrels of flour, and on the oth ^r 12 barrels; 
on 1 float he can haul 18 barrels, and on the other 21 bar- 
rels ; what is the least number of barrels that will make 
full loads for either of th ; drays or floats. 

Ans. 252. 
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9. A fruit dealer desires to invest an equal amount of 
money in oranges, peaches and grapes, and to expend as 
small a sum as possible ; the price of oranges is $2.40 per 
box ; peaches $1.60, and grapes for a medium article, 90 
/., and for first quality, $1.20; of these two qualities the 
fruit dealer took the cheaper. How much more money did 
he invest than he would had he taken the grapes at $1.20 
per box? Ans. $28.80. 

WRITTEN EXERCISES. 
REDUCTION OF FRACTIONS. 

129. To reduce fractions to their lowest terms. 

Reduce ff to its lowest terms. 

FIRST OPERATION. Explanation.— In all problems 

2)11 = If ; 4)ff = I Ans. of this kind we divide both the 

numerator and deDominatorsuc- 
SECOND OPBATION. cessively by each of the com- 

ft^6 6 I. A ™^° factors they contain. Or 

"/^T ^*^ a ^^^' as shown in the second opera- 

tion we may produce the same result with less figures, by 
dividing both terms of the* fraction by their greatest common 
divisor. 

By this reduction we change the form of the frac^on |^, 
but we do not alter or change its value, for the fractional 
unit of the resulting fraction (i) is 8 times as great while 
the number taken is \ as great. 

When the t rms of the fraction have no common factor 
greater than 1, the fraction is in its lowest terms and is 
called an irreducible fraction. 

The object of reducing fractions to their lowest terms is to 
enable us to more easily and readily understand their value. 

Reduce the following fractions to their lowest terms : 

2- M, M- H. «• Ans. h f , J, \\. 

3- m> iH. m- Ans. ^, i, i^. 



, -■' - »i 
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4. JffJ Ans. f.l 8. ^mf Arm. |^. 

5- im: Ans. Iff. -g. fill* Adb. J. 

6. Ill Ans ||. 10. fM| Ads. ||. 



7 VWr Ans. ||. 11. Hllf Ans. i|. 



130. 7b reduce whole or mixed numbers to improper 
JractioTis, 

1. Reduce 5 J to an improper fraction or to thirds. 

OPERATION. ExplanaMon. — In all problems of this 
52. kind we reason thus : Since there are 
3 thirds in every unit or whole num- 
ber, in 5 units there are 6 times as 
\j- Ans. many, which is 15 + the J make ^. 

2. Reduce 9 to a fratstion whose denominator is 6. 

OPERATION. 

9X6=4f^ Ans. 

1 31. Reduce the followiag numerical expressions to im- 
proper fractions. 



8 71 i Ans. ^SL 

9. 68f Ans. 4^ 

10. 21831 Ans. ^J^ 



3. 8i Ans. ^. 

4. 16J Ans. yi. 

5. 17i Ans. ^. 

6. 324 An«. ^. 11. 23^ Ans. -%^ 

7. 4S5f Ans. ^V^. 12. lO^y^ Ans. J^^ 

13. Reduce 14 to a fraction whose denominator is 9. 

14. " 37 " " *' " '' 24. 

15. " 54f " " " " '' 16. 

132. To redu e improper fractions to whole or mixed 
numbers. 

Reduce ^ to a mixed number. 

OPERATION. Explanation. — In all problems of this 

17 4 1 Ans. ^*°^ ^® reason thus. Since there are 

^ 4 fourths in 1 unit or whole number, in 

.j^^, .. . nyowr^Aa there are as many units as 17 

^7-5-4 — 4i Ans. jg equal to 4, which is 4 times with 1 
remainder, or altogether 4:\ as the proper quotient or answer. 
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Reduce the followlDg improper fractions to whole oi* 
mixed numbers. 



2- Y ^°8- 4. 

3. ^ Ans. S-J. 

4. -14^ Ans. 48. 

5. M?- Ans. ISJ. 



6. ^ Ans. 3|. 

7. fl Ans. 5^. 

8. ^ Ans. 9^. 

9. ^^Si Ans. 34|^. 



133. To reduce Compmnd Fractions to Simph Frac- 
tions, 

Reduce i of f of } to a simple fraction. 

OPERATION. Explanation, — In all problems of 

iV-iVl IX A this kind we multiply together all 

zXfAs ft Ans. ^jjg numerators for a new nume- 
rator and all the denominator for a new denominator. 

When a compound fraction contains whole or mixed numbers 
they must first be reduced to improper fractions. 

When there are common factors in both terms of a compound 
fraction they should be cancelled before multiplying. By this 
cancelling the common factors the work is shortened, and the 
result unchanged for the reason that dividing both termaof a 
fraction by the same number does not alter its value. 

2. Reduce } of | of 4 to a simple fraction. 

OPERATION. 

-X-X-=— Ans. 
^ ^ 8 16 
2 

3. Reduce | of 7} of | of 4 of ^ to a simple frac- 
tion. 

OPERATION. 

-X— X-X-X— =- Ans. 

^ ? ? 1 ;? 3 

3 3 

4. Reduce the following compound iractions to simple 
ones. 
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5. ^ of U of ^. Ans. ^. 

6. J of I of ^, Ans. X. 

7. iof 3Jof i. Ans. l|. 

8. J of 81. Ans. 2^. 

9. A of 96. Ans. 54. 
10. I of fl of 17i. Ans. 6. 

12. 5X2X^. Ans. ^ 



1 34. 7b reduce /ructions of different denominators to 
equivalent fractions of a common denominator or of the 
leant common denominator. 

135. Definitions and Principles, pertaining to this 

kind of reduction of fra<:tions. 

136. A Common Denominator is a denominator 

common to two or more fractions. 

137. The Least Common Denominator of two 

or more fractions is the least denominator to which all the 
fractions can be reduced. 

138. A Common Denominator of two or more 

fractions is a common multiple of their denominators ; and 
the Least Common Denominator of two or more fractions 
is the least common multiple of their denominators, for the 
reason that all higher terms of a fraction are multiples of 
its corresponding lower or lowest terms. 

1. Reduce J, |, and |^, to equivalent fractions havinj^ 
a common denominator. 

OPERATION. Explanation.-ln all 

13 7 

%•) ii -^t problems of this kind 

3 X "t X ^ == y^ common denominator we obtain the common 
i of ) =32 hence II, equivalent of J denominator by mul- 
i of U( =72 hence e, equivalent of J tiplying together the 
I - t, i o., It^'i «i denominators of all 

I of ) =84 hence f f , equivalent of | ^^^ fractions Then 

to find the respectiye numerators we take such a part of the 
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ir aa the respective fractidii an pKrU of a 
unit, as ebonn in the aperatioo. 

Reduce the followiag fractions to eqaivalent fractione, 
haviog a common denominator. 

2. }, 4, ana f km. ^„ M, .nd «,. 

4. ,V, and }}. An.. |}(, and Ig. 

5. i, A. A. H. •"'i J- 

A«"- IMM. AVA. HJM. «K« •"■! AWk- 

6. A. ^. *' a"" H- 

An.. Aft. A'A. A% >«•! «H- 

T. Reduce i, f and t to equivalent fractioua having tbe 
least common denominator. 

OPERATION. 
2 3. 4. 8 



2 3. i 



3 1 2 

2x-X3x2=24 Least Common Denominator. 
j of "1 =^8 hence ^ is ihc equivalent uf J. 
J of > 24=;18 hence |^ is the equivalent of J. 
J of J =21 hence f^ is the equivalent of j. 

* Sipjanafion.— In all problems of this kiad we first find tbe 
letut Chmmon MuWple ol the denominators of all tbe fractions 
as explained in article 128 page 8B which is the leaal com- 
mon daiominatoT. Then, bariDg the least ciimmon denomin- 
ator to Gud the reapeulive nnmeratora we take such a part of 
the least common dtnominalor as the reapective fraclions are 
parts of a unit, as shown in the operation. 

Reduce the foiloning fractions to equivalent fractions 
having a least coniiuon denominator. 



8. 



i.j.ndf 




A, 1 and i 




A, M aaJ 


»■ 


A.ttH" 


"lA 


51, S, lA. 


ind . 


H, 8, is a 


d 1. 



ri and » 
and Ad. 
and AV 
\ and -V-r 
J and Ji 
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14. 3J, I, i and |. Ans. ff , ^, ^ and }f . 

15. 3?jP^, 3, t and If. 

Ans. ilff , If H. iWir and 1^. 
DENOMINATE FRACTIONS. 

139. A Denominate Fraction is one whose unit is 

denominate. Thus } of a yard is a denominate fraction. 

140. To reduce a denominate fraction from a greater 
unit to a less. 

1 . Reduce f of a yard to inches. 

OPERATION. Explanation. — In all problems of 



^ 



3 
3 

;^3 



this kind we multiplj the fraction 
by the units of the scale to which 
it belongs until we reach the unit 
required. 
eym ' 1 A In this example we multiply the 

Al mches. Ans. | ^^rd by 3 to reduce it to feet, 
then by 12 to reduce it to inches, the unit required. 

2. In J of a ton how many ounces? Ans. 28000. 

141. To reduce a denominate fraction from a less unit 
to a greater. 

1. Reduce f of a pound to a fraction of a ton. 

OPERATION. 



3 
25 

2 ^ 
20 



^ 



Explanation. — In all problems of 
this kind we divide the fraction by 
the units of the scale to which it be- 
longs until we reach the unit requir- 
ed. In this example we divide the J 

pound by 25 to reduce it to quarters ; 

' then by 4 to reduce it to hundred- 

aooo ^^^ Ans. weights ; and then by 20 to reduce it 
to tons, the unit required. 

2. Reduce f of a penny to a fraction of a pound ster- 
ling. 



Ans. -jr^^ 



ADDITION OF FRACTIONS. 



142. Addition of fractions is the process of adding two 
or more fractional numbers of the isame kind, or of the 
same denomination. 



Addition of Fraetions. 
(1.) Add *:i:*^f Island 1 together. 

OPERATION. 
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6- 



UxplanaHon. In 
this example there 
are no two frac- 
' tions alike, hence 
they cannot be ad- 
ded until we ^hall 
Fractions ob- have reduced them to 

talned in addlD'^^^'^^^^^"^ ^^ ^^® same kind. 
j^ ®To facilitate and siraplifjr 

the operation, we here re- 
duce and add but two 
fractions at a time, and 
we first select such two as 
may be the most easily 
reduced and added. Ac- 
cordingly, by inspection, 






Whole numbers 

1 

1 

1 

1 

4HAn». 

we select the J and f as the fractions to first reduce and add ; 
and by the exercise of our reason we see that i is equal toi 
which, added to the f , make 4, which, for the reason that | 
make 1 is equal to 1 and ^. We set the 1 in the column of 
whole numbers, and the i in the column of fractions. We then 
cancel the i and f , and select the f and ^ as the next two frac- 
tions to reduce and add. Again, we see, reasoninj^ analytically, 
that i is equal to | and | are equal to |, which, added to the f, 
make |, which is equal to 1 and |, which, reduced, equals |. 
Jhe 1 we set in the column of whole numbers, and the } in the 
column of fractions, and cancel the } and J. We next add the 
J and J, and by our reason we see that J is equal to J, which, 
added to the i, make f, which we set in the column of Tractions, 
and then cancel the ^ and }. We then select the } and |- as the 
next two fractions to add, and reducing tha f to 8ths, we see 
by our rea.son that ^ is equal to f and f are equal to 3 times as 
many, which is |, which added to the i make Y which is equal 
to 1 and |; we set the 1 in the column of whole numbers and 
the f in the column of fractions, and cancel the } and |. We 
then proceed to reduce and add the two remaining fractions ^ 
and f. By inspection, the exercise of our reasoning faculties, 
and the use of our knowledge of the principles of numbers as 
contained in the preceding work, we see that the ^ and ^ are 
not only not alike,but that we can neither reduce the | to 8ths nor 
the f to 5ths, and, therefore, before we can add them we must 
reduce both the | and f to equivalent fractions of the same 
kind, or whose denominators are alike. To do this, we first 
observe that the denominators are not divisible by the tame 
number, greater than 1, and hence the product of ibem. 4<> 
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is the least number that both of the fractions are reducible to, 
or, in other words their product 40 is the least common deno- 
minator of the two fractions. Having this, we next reduce the 
f and I to 40th&, and by our reason we see that ^ is equal to 
A and ^ are equal to 4 times as many, which is |^ ; then that 
I is equal to At ^nd f are equal to 5 times as many, which is 

}4, w ich added to the |J make fj, which for the reason that 
I make a whole one, is equal to I and ^J, which we place in 
their respective columns and cancel the i and |-. The opera- 
tion cf adding the fractions is now completed, and by adding 
the whole numbers and annexing the remaining fractions, we 
have iis the correct result 4^. 

The foregoing problem illustrates the most rational, easy and 
rapid system of adding fractions known, and as fractions are 
so indispensable and of so frequent occurrence in practical life, 
the principles involved in the system should be thoroughly 
understood. 

In practical work, we would very much shorten the opera- 
tion by adding several fractions at once, and mentally perform- 
ing the most, if not all of the reduction and addition work, 
without stating the results. Thus, in the above problem, we 
would add the }, f and { at once. We can instantly see that 
their sum is y or 2J, and without naming or setting the 2J, we 
add to it mentally the result of | and J, which we mentally see 
is { or IJ, making 3|, which are the only figures we set. Thus 
all the fractions, except | and ^, are added at one mental 
operation. Then we mentally add the sum of | and f by the 
same process of reasoning as given in the illustration of the 
above example, and obtain the correct result 4^. 



(2.) 



Whole 
nombers. 



Add f , i and ^ together. 

OPERATION. 

Fractions obtained 
by adding. 

? y ? 19 



4 ? n 

27 28 288 



209 



4 9 7. 



2i^ Ans. 

Bftine denominator, which we find, by 
inators together, to be Hm. 



Explanation. By in- 
spection and reason we 
see that there are no 
two fractions alike, and 
that we cannot reduce 
either of them to an 
equivalent denomina- 
tion of any other; there- 
fore we select the small 
est two, f and J, and 
reduce them to equiva- 
lent fractions of the 
same kind, or of the 
multiplying the denom- 
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We now find by reasoning as in the preceding example, that 
} and J are equal respectively to JJ, and J|^, and collectively to 
||, which is equal to I and 4|. Then proceeding as in the 
first case, we add the ^ and ^|. 

(3.) Add i of f of 21, 1 f and 3^ together. 



OPERATION. 

Statement ^hiwing the reduction 
of the fractions. 
3 
1 91 ^ 3 5 9 

-x-x- - 

91 ^ 4 8 6 23 

Statement showing the result of the 
reduction and the addition of 
fractions. 

Whole Fractions obtained 

numbers. by adding. 



20 216 



3 529 



Explanation, Here we 
have compound fractions 
and mixed numbers, and 
befoife adding, we reduce 
the mixed numbers to im- 
proper fractions, and the 
compound fractions to 
simple ones. Then we add 
the f and f, which are 
equal, to 1 and ^ ; then 
tlie ^ and ^, which are 
equal to §| ; then the J| 
and ^y, which are equal 
toland^||. Thenadding 
the whole numbers, and 
annexing the fractions, we 
have 2^11 as the correct 
result. ' 



m 



21M Ans. 



EXAMPLES. 




Add J, f , f , I, J, and ■^. 

Add I, I and |^. 

Add J, i, I, and ■^. 

Add i, H, M and ||. 

Add I, A M and tt. 
(9) f ofi|and2iof|of^. 
(10.) Add 2J, 6f , 51 and 2J. 



Ans. 4|^ 
Ans. 2^^ 
Ans. 2^ 
Ans. 3^ 

Ans.3H 
_An8. ^ 

Ans. 17 



■^ 
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(11.) 

trs.) 

(14.) 

(15.) 
6.) 
(17.) 
(18.) 



1i 



I and ■^. 
|, I and i. 
liV. 61, 18H and 2^. 

i> A and If 
3.}, U, 2i and 4-jV 
ji'A^ Handel. 
22S 3J, 4i and 5. 
f , 4, f and j^. 
7V, Stand 10}. 



Ans. 2^ 
Ans. 1^^ 
Ans, 28f^ 
Ans. 1^ 
Ans. lli 
Ans. 2y\^ 
Ans. ISjiy 
Ans. 1-j^ 
Ans. 23f|- 

Ans. \^^\ 
Ans. 2lf^ 
Ans. 18^ 

Ans. 478/3- 
Ans. .31^ 



(19.) 

(20.)-iiHand^ . 

(21.) 114, 3^, 11 and i^. 

(22.) . i, 1-^, 10| and 5. 

(23.) 125^327^^ and 25i. 

C^4.). m4i, liV^iiandH^. 

(25.) What is the weight of 10 sacks of wheat which 
weigh respectively, 154J, 149}, 160|, 1571, 152J, 141|, 
l'i31, 158J, 139} and 1611 pounds? Ans. 1539} lbs. 

(26.) Add i of } of I and 2 J of ^ of 1 . Ans. If 

(27.) Add I of I of 4 and I of i of f Ans. 2||. 

(28.) How many yards in 8 bolts of domestic, measur- 
ing as follows : 40}, 39J, 43}, 42i, 43|, 38J, 393^5- and 
4U yards? Ans. 328if. 

(19.) 14 bags of Coffee weigh as follows : 162^, 163|, 
leij^, 164i, 165i, 164}, 165 J, 162}, 165^, 164|, 165}, 
165}, 16411- and 165 J pounds; how many pounds in all ? 

Ans. 2301. 

(30.) A merchant bought 11 53 J pounds of rice for 
$92} ; 871} pounds of sugar for $87^ ; 580f pounds of 
coffee for S115i; 240} pounds of cheese for $-lr3i ; and 
408} pounds ( f graham flour for $18|. What was the 
total number of pounds,, and the total cost of all he pur- 
chased? Ans. 32541 pounds, $357^ cost. 

(31.) w Add }, I, i^iVand 3} of ^ of 1 J. . ' 

Ans. 5f|. 

^32.) Add f, f, J, If l\ and J of 3. Ans. 5^^. 
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SUBTRACTION OF FRACTIONS. . 

114. Subtraction of fractions is the operation in num- 
bers of finding the difference between two fractional num- 
bers that are of the same denomination ; it is henoe the 
converse of addition. 

(1.) What is the difference between f and |"? Ans. -^^ 
OPERATION Explanation Here we see 



i = 15 
^ Ans. 



or f 4- * that the denominations are 

15 1Q not the same, and there- 

fore, before we can sub- 
. tract, we must reduce the 

^ Ans fractious toaccmmon de- 

nominator. Br inspection 



and in accordance with the principles as explained in the first 
problem of addition, we see that the least common denominator 
is 20 ; then, that | are equal to ^ and that ^ are equal to ^, 
and that the difference is ^. 

(2.) From 281 take ?}• Ans. 21 i. 

OPERATION. ExplanaHon In perform- 

28i ing the operation of the 

*Jit qu estion before us, we fi rs t 

observe that the fractions 

<j^ . . which constitute a part of 

41i Ans. the numbers to be sub- 

stractcd are not of the 
g9^me kind or denomination, and hence, before we can peifo -m 
the work, we must reduce them to equivalent fractions. We 
next observe that the J may be reduced to 8ths, and by the exer- 
cise of our reason we see that it is equal to f , which taken from 
^ leaves J ; this completes the tvork with the fractions, and we 
have but to find the difference between the whole numbers as 
in simple subtraction. 

(3.) What is the difference between 37f and 12^ ? 

Ans. 24ff. 

OPERATION. Explanation, By inspec- 

yii = 27 j fractions belonging to the 

■J 2X = 56 whole numbers are not 

^ of the same denomins^n, 

<\AA% k ^^^ *^** neither can be 

w4iyf Ans. reduced to an equivalent 

fraction of the same term 



> «v 
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as the other, and therefore we mast reduce both to equivalent 
fractions having a common denominator, before we caoi sub- 
tract ; and bj the exercise of our reason we see that 72 is the 
smallest number to which both can be reduced, which, for con- 
venience, we set below the fractions, and bj the same reason- 
ing as ^iven in the preceding examples we see that } are equal 
to ^1 and that | are equal to ^, which, for convenience, we 
carry to the right of the respective fractions, and to economise 
time we set only the numerators. We now observe that the 
upper fraction, belonging to the greater number, is less than the 
lower fraction, belonging to the lesser number. Therefore, 
before we can subtract the fractions, we must add 1, reduced 
to 72d8, to ^J, which gives us f|. We now take ff from ^| and 
have a remainder of f f as the fractional part~of our answer. We 
now add 1 to the subtrahend, because we previously added 1 to 
the minuend, making it 13, which we subtract f^om 37 and 
have a remainder of 24, which we write below the line and com- 
plete the operation. ^'" 

EXAMPLES. 

4. What is the difference between \^ and | ? Ans. ^\' 

5. AVhat is the difference between | and ^ ? Ans. ^ 

6. AVhatis the difference between 5i and 3J? Ans. 2|* 

7. What is the difference between 7 and 3^^^- ? Ans. 3||- 

8. What is the difference between 23f and 14? Ans. 9|' 
What is the difference between the following numbers. 

9. ^ and ^. Ans. ||. 

10. ^ and 1^. Ans. J^. 

11. I and ^. Ans. J^. 

12. ^and i. if Ans. ^^^. 

13. 1^^ and f. Ans. ^. 

14. ^4 and ^^V Ans. |j. 

15. 2fandli. Ans. l^^. 

16. J) J and 21. Ans. G^V- 

17. •] of i and I of J. Ans. i|. 

18. SJandaj. Ans. 4}|. 

19. 12| and 9f Ans. 2;.;^. 
25| and 9^^. Ans. lUr.-. 
'.^ and 3-2^. Ans. 5:1^. 
,V^and3iV Ans. 3^V 
7}f and 4. Ans 3}f. 
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24. 31 i and 17i Ans. 13 J. ^ 

25. From 6 J of A+13| take J of f of 15;^of ^. 

Ans. 13|^|. 

26. From 8J+6t— ^^ take i of f of 3 of If +2J. 

^ Ans. 10^. 

27. From 17}+| take 6|— i Ans. 12^^. 

28. G. K. Shotwell had $38i ; he gave $2 J for a pair 
of/mudian clubs, $5} for books, %\\ for a drawing board, 
an<jj$i for ink and pencils. How much had he left ? 

Ans. $28i 

2i^. W. A. Weaver had $7i and his friend gave him $J 
more ; A. Denis had $16 J and he spent $5 J ; How much 
more has A. Denis than W. A, Weaver? Ans. $2 J. 

30. ^ E. Schwartz bought 2 bags of coffee each weighing 
l^i pounds; he sold 27i pounds, 50f pounds, 87t pounds 
and 45 i pounds ; how* many pounds has he left? 

Ans. 116i 

31. S. Myers bought 75 J gallons of molasses; he used 
4i, lost by leakage 2f , and sold 22 J gallons. H6w much 
has he left? ' Ans. 46 J gallons. 

32. What is the difference between a dozen times 6, plus 
6^, and 6 times a dozen minus one dozen and a half? 

Ans. 24i 

33. J. Farrc 11 bought 6 chests of tea weighing 38 J, 42f , 
41|, 44i, 39i and 43} pounds; he sold 120J pounds and 
used 5i pounds. How many pounds has he on hand ? 

Ans. 123}. 

34. J. Barba owned the Steamer Isabel, he sold |. ; what 
is J of his present interest? Ans. ■^^. 

35. From the sum of 6} and 8| take the difference of 14^ 
and 9|. Ans. 10^. 

36. What number is that to /which if 16} be added the 
sum will be44i? ^ Ans. 211. 
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37. C. E. McNeil bought i of J of a vessel and sold i 
of J of his share. . How much of the whole vessel has he 
left? Ans. i. 

38. E. BriDkman bought a barrel of molasses containiug 
41 i gallons ; he sold 9} gallons ; how many gallons remain 
in the barrel? ' Ans. 31J gallons. 

39. C. Gr. De Russy bought two sacks of cofFee weighing 
respectively 161 J and 163i pounds. He sold to J. Walter 
186} pounds ; how many has he left? 

Ans. 1381 pounds. 

40. A. Buchanan sold to J. Bhins } of I of his planta- 
tion, what part has he left ? \ Ans. -J^. 

41. What is the difference between } of } plus I and f 
of } plus } ? * Ans. -jSj-. 

42. J. J. Schonekas and M. Shlenker were each } owner 
of a broom and brush factory. Schonekas sold } of his 
interest to E. F. Meyer, and then } of his remaining inter- 
est to M. Shlenker who subsequently sold } of f of his 
whole interest to F. Kranz. What is the present interest 
of each owner ? Ans. J. J. Shonekas 4 ; E. F. Meyer i ; 

M. Shlenker || and F. Kranz ^. 

43. J. J. Manson owned J of the Steamer Natchez. He 
sold to G. Lindsey J interest in the Steamer, and to W. S. 
Keaghey i of his remaining interest. What is the present 
interest of each in the boat ? Ans. Manson f ; Lindsey i 

and Keaghey i. 
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MULTIPLICATION OP FRACTIONS. 

115. Multiplication of fractions is the.prooess of multi- 
plying when one or both of the factors contain fractional 
numbers. 

In the multiplication of simple numbers we saw that the 
result of multiplication operations was increasing, but in the 
multiplication of fractions, when the multiplier is less than 
a unit, the result is decreasing. This is evident from the 
feet that multiplication is the process of repeating the mul- 
tiplicand as many times as there are units in the multiplier, 
and therefore, when the multiplier is less than a unit, the 
multiplicand will be repeated only a part of a time, or such 
^ part of itself as the multiplier is part of a unit. 

To elucidate the principles of the subject and render 
clear the reasoning we present our fii-st questions in prac- 
tical language ; and to aid still farther in comprehending 
the work, we give the following practical de^nition of mul- 
tiplication. 

116. Multiplication is that operation in the prac- 
tical business computation of numbers of finding the cost of 
either a part of one, or of many pounds, yards, barrels, etc., 
when we have the cost of one pound, yard, barrel, etc. On 
the principle or fact embraced in this definition, we found our 
reasoning for the solution of every question that can pos- 
sibly be presented in multiplication, either of simple num- 
bers or of fractions. 

Considering the foregoing, we see that in all multiplica- 
tion questions of a practical nature, we must necessarily 
reason from one, or unity ^ to a part of one or many. Thus, 
if 1 pound cost 50 /, ^ of a pound will cost Hh part of 
it ; and if 1 yard costs $2, 3 yards will cost three times HA 
much, or 3 times $2. 

In the solution of abstract questions we apply the same 
system of reasoning without naming the factors, and thereby 
avoid all of the arbitrary rules given in the Arithmetics of 
the day 
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(1.) What will 41t pounds of coffee cost at 21 J/ per 
pound ? Ans. $8.97t 

OPERATION. _, , ^. . ^, , , , 

^ • Mq)lan(Ut<m, In this example bj 

' inspection and the exercise of onr 

4^ reason, we see that we have in the 

1 67 solntion both increasing and decreas- 

ing work to perform, and hence to 

8 7181 facilitate the operation of our work, 

we use a perpendicular or tUttement 

ftQ Q7i A '*'*** ^° *^® right hand side of 'which 

^o.yif Ans. -^e place all increasing numbers, and 

on the left hand side all decreasing 
numbers. But, be it remembered, we neyer place a number on 
either side without giving a reason therefor, and in commencing 
the solution statement of any problem we always place at the 
top right hand side the number represe'nting the article or thing 
to be increased or decreased, or that which the conditions of 
the question require the answer to be in. 

By further inspection and reasoning we see that 21}/^ are to 
be increased 41f times, and hence we will place the same at the 
top and on the increasing side of our statement line ; but, before 
doing so, in order to facilitate the work, we first reduce the 21^ 
to AaZf cents, which equals ^2^^ cents, the denominator of which 
we place on the decreasing side and the numerator on the in- 
creiising side of the statement line. We then reason as follows: 
since 1 pound cost ^ cents, ^ of a pound will cost ^ part of it, 
and as this conclusion is a decreasing one, we write the 4 on 
the decreasing side ; then, since ^ costs the result of the state- 
ment thus far made, ^J^, 41 f reduced, will cost 167 times as 
much, which, because the conclusion is an increasing one, we 
write on the increasing side, and thus complete the reason and 
statement. It may be asked how we know that if 1 pound costs 
^f, i of a pound will cost J part of it, and that ^f ^ will cost 
167 times as much. We answer, by the exercise of our reasoning 
faculties, our common sense, our judgment, which is the only 
way that mortal man knows anything. 

In working out the statement, there being no common factors 
in the increasing and decreasing numbers that can be cancelled, 
we have but to multiply the increasing numbers together, which 
produce 7181, and the decreasing numbers together, which pro- 
duce 8 ; then we divide the 7181 by 8 and obtain $8.97f as the 
resiilt of the reasoning and operation. 

In all simple statements the result is always of tlie same 
kind or character as represented by the number first placed 
on the statement lint . 
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Multiply \ by I, or to express the problem in praotioal 
language : 

(2.) What will I of a yard cost at |^ of a dollar per 
yard? Ans. $}. 

^ * Explanation, As explained in the 

^' above example, by inspection and rea- 

p jk son we see that the ^ of a dollar is the 

8 5 number to be multiplied, and also the 

2 number representing the nature of the 

__ answer; hence we first place the same 

... on our statement line, and then reason 

^ f Ans. as follows : if, or since, 1 yard costs 4 

of a dollar, J of a yard will cost \ 
part of it, and ^ will cost 5 times as much as \, The 8 and 5 
are placed respectively on the decreasing and increasing sides 
of the statement line, because the reasoning, when they were 
respectively used, was decreasing and increasing. 

In working out the statoment, we first cancel the 5*s, and then 
tlie 8 by the 4, and thus obuiin } a dollar as the correct result. 

The reasoning and Operation of the foregoing problems 
wi'l solve every question that can be presented in multipli- 
cation of fractions. 

(3.) What will 58} pounds cost at 16f/ per pound ? 

OPERATION. Explanation. The reasoning for the 

ff solution of this problem is the same 

8 I' 50 25 ^^ ^^*t given in the first example; 

2 1 7T7 39 hence we will very much abridge our 

^ ] ^ ^^ explartation. We first reduce and 

"" i ^(\ f7K' A place on the line the 16^^; then having 

I ^9.75 Ans. the cost of 1 pound, we see by our 

reason that } a pound will cost } as 
much, and ^}^ pounds will cost 117 times as much as J. 

This completes the statement, and in working the same we 
first cancel the 50 by 2, then the 117 by the 3. This cancels all 
of the decreasing figures, and we have but to multiply the 25 
by 39 and produce the answer, $9.75. 
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(4.) What will 3| dozen cost at $3^ per doien T 

OPERATION. 

Explanation For reasons above glr- 
en, we redace and place the $3f on 
the line ; then we see that since 1 
dozen costs $y, J of a dozen will 
cost J part of it, and ^ will cost 16 
times as much. 



^ 


17 


4 


;^3 




.51 




$12} Ans. 


(6.) What will 51 


OPERATION. 


? 


31 

1 • 

4—124 


? 


43 




$53.32 Ans. 


pecks 


r a bushel will 



costs the result of this 
\ part of it, and y will 



bushels cost at 15}/' per pint? 

Explanation. By inspection and 

reason, we see that the 15}^ is the 

number to be increased ;- hence we 

reduce and place the same on the line 

and proceed to reason as follows: if 1 

piut costs y>^, 2 pints or a quart will 

cost 2 times as much, and if 1 quart 

costs the resuft of the statement now 

made, 8 quarts or a peck will cost 8 

times as much, and if a peck costs 

the result of this statement, that 4 

cost 4 times as much, and if a bushel 

statement, that J^ of a bushel will cos} 

cost 43 times as much. 



(6.) What will SOJ pounds of tea cost at 10}/' per 
ounce? 



OPFHATION, 

21 
^ 2 

201 



Explanation, Here we redace 
and place the 10}^ en the line, and 
reason thus: since 1 ounce costs 
^fj 16 ounces or 1 pound will cost 
16 times a^ much, and since 1 
pound costs the result of this 
statement, ^ of a pound will cost 
$84.42 Ans. i part of it, and «Ji will cost 201 

times as much. This completes the reasoning and itatement, 

which worked gives $84.42, answer. 



9 

^ 
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(7.) What will 24 pounds cost at 9}/ per pound ? 



OPERATION. 

12 



$2.28 Ans. 



Etplanation, Reducing and plac- 
ing the 9 J/ on the line, we reason 
thus: if 1 pound costs y/, 24 
pounds will cost 24 times as much. 
This completes the statement, 
which worked gives $2.28, the 
answer. 



(8.) What will 14 J dozen oost at $5 per dozen ? 



OPERATION. 

$ 

5 
44 



220 



$73J Ans. 



Explanation. Placin": the $6 on 
the line, we reason thus : if 1 
dozen costs $5, J of a dozen will 
cost J of it, and M will cost 44 
times as much. This completes 
the statement, which worked out 
gives $73J, the answer. 



(10.) What will 6 dozen and 7 chickens cost at $4.87J 
P» <iozen ? Ans. $32.09f 



OPERATION. 



2 
12 



9.75 
79 



«32.09| Ans. 



dozen will cost 6X times as mu 



ExplanaMon. Reducing and 
placing the $4.87J on the line 
we reason thus: Since 1 dozen 
cost 9|5(^ 1 chicken will cosf 
the 12th part and 79 chickens 79 
times as much as I ; or tims, 
since 1 dozen costs ®J*^, 6^ 



TY 
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(11.) What will 42 pounds and 11 ounces of butter cost 
at 22jy per pound ? Ans. $9.60^ 



OPERATION. 



Ejq^lanaUon. As usual we 
here place the price of one 
pound on the statement line and 
reason as follows . Since 1 
pound cost Y^ 1 ounce will 

— ■ cost the 16th part and 683 

$9.60^ Ans. ounces (which is 42 pounds and 
11 ounces) will cost 683 times as much. 



2 
16 



45 

683 
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117. To multiply Abstract Fractional, numbers, 

1. Multiply 8i by 3}. 

CPERATION. Explanation. — In this problem both 



4 



25 factors are abstract numbers, hence we 

-KM f- cannot give the same analogical reason- 

A'^ ing as we gave in the foregoing problems 

where the factors were denominate num- 
125 bers ; although were we to do so, the 

result so far as the figures are concerned, 

31 J Aas. ^oul<l be correct. We therefore, reduce 
and place the 8J-, the number to be mul- 
tiplied, on the statement line and reason as follows : Since 1 
time ^ is equal to -^, \ time the same is \ part of ^ and ->/ 
are 15 times as many. 

MISCELLANEOUS EXAMPLES IN MULTIPLIOATIOxV 

OF FRACTIONS. 

1. What will 16 yards cost at 14|/ per yard? 

Ans. $2.36. 

2. What will 23} pounds cost at 35/ per pound ? 

Ans. $8.31 i. 

3. What will } of a yard cost at $^ per yard ? 

Ans. $^. 

4. What will J .of a yard cost at $J per yard? 

' Ans. %\. 

5. What will 8 J pounds cost at 7 J/ per pound ? 

Ans. 63}/. 

6. What will 10} pounds cost at 9i/ per pound ? 

Ans. 99-j3^/. 

7. What will 19i pounds cost at 18|/ per pound? 

Ans. $3.60f|/. 

8. What will 25 J yards cost at 17}/ per yard ? 

Ans. $4.55|^. 

9. What will 11} yards cost at 12i/ per yard? 

Ans. $1.42^. 
10. What will 21} yards cost at 16 J/ per yard ? 

Ans. $3.58i. 
] 1. What will 14t pounds cost at 12}/ per pound? 

Ans. $1.74^^. 



4r 
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12. What will 31 i pounds cost at Hi/ per pound? 

Ans. $3.46^. 

13. Multiply i\ by 12. Ans. 5}. 
14.^ Multiply ff by 13. Ans. 10^. 

15. Multiply ^ by 19. Ans. lo||. 

16. Multiply 7 by |. Ans. 2f 

17. Multiply 13 by ^. Ans. 9^. 

18. Multiply 105 by ^. Ans. 12. 

19. Multiply 136 by ^. Ans. 44||. 

20. Multiply 12 by 31f Ans. 382. 

21. Multiply 25 by 3f Ans. 85. 
22 Multiply 19 by ^P Ans. 5^. 

23. Multiply ii by ^f . Ans. f J. 

24. Multiply || hfl^. Ans. ^|. 

25. Mult^Jytlibylf. * Ans. 18f 
^. atfl^j 2t by 21 i. Ans. 50f. 

27. Find the value of f of i of | of || of 4. 

Ans. -j^. 

28. Multiply 7^ by f Ans. 6^. 

29. What is the product of ^^, h^, |*and i ? 

Ans. ^. 

30. What is the product of If, f , 2 and 5i ? 

Ans. llf^. 

31. What is the product of ^ of 21 by ^ of 7J ? 

Ans. 1^. 

32. What is the product of 12J multiplied by 5} times 
61 ? ' Ans* 464^. 

-33. At y of a dollar a pound, what will '^ of a pound 
of tea costK Ans. -^^ of a dollar. 

34. What will 5} dozen buttons cost at ^ of a dollar 
per dozen ? Ans. i of a dollar. 

35. What will 4i yards cost at 4 J/ per yard ? 

Ans. 20^/. 
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36. What will 9 J yards cosi at 91/ per yard ? 

Ans. 92t/. 

37. What will 12i yards cost at 12}^ per yard ? 

Ads. $1.60^. 

38. What will 12} pounds cost at 12}/ per pound? 

Ans. $1.56}. 

39. What will 6 J pounds cost at 6|/ per pound ? 

Ans. 42^/. 

40. What will 8} pounds cost at 8}/ per pound ? 

Ans. 72|/. 

41. What will 19i pounds cost at 19f/ per pound? 

Ans. $3.80^. 

42. What will 9} pounds cost at 11}/ per pound? 

Ans. $1.14^. 

43. . What will 15} pounds cost at 10}/ per pound ? 

Ans. $1.62}. 

44. What will 40| pounds cost at 22f / per pound ? 

Ans. $9.19^. 

45. What will 2812} gallons cost at $4.50 per gallon? 

Ans. $12656.25. 

46. What cost 471f gallons at $3} per gallon ? 

Am $1592^. 

47. Sofd 937852} pounds of cotton at 14Jf / per pound, 
what did it amount to? Ans. $135695.53||. 

48. If a man earns $2} in 1 day how much will he earn 
in 10} days? Ans. $41}. 

49. A Contractor pays $1 } per day for labor and he has 
370 men employed for six days. How much money will 
it take to pay them ? Ans. $2775. 

50. E. J. Denis paid ^ of a dollar for a book and for 
paper i of the cost of the book. How much did he pay 
for paper ? Ans. 60 cents. 

51. Distillers of the essence of rose have determined by 
experience that it requires 48000 pounds of rose leaves to 
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make or distill one pound of the ottar of rose. How many 
pounds of rose leaves will it require to distill 501 pounds 
of the ottar of rose ? Ans. 2442000 pounds. 

52. If a pound and a half costs a cent and a half what 
will 25 J pounds cost? Ans. 25} cents. 

53. F. Querens Jr. owned ^ of the Steamer Katie and 
sold f of his share to G. M. Leahy, what part of the whole 
Steamer did he sell ? Ans. |. 

54. B. E. Terregrossa can work the problems in this 
book in 4f months, how many months would it take him 
to work i of them ? Ans. 3^ months. 

55. E. Schwartz paid $|^ for 1 gallon of molasses, what 
is f of a gallon worth at the same rate? Ans. $|. 

56. What will 7} boxes of raisins cost at $2} per box ? 

Ans. $16i. 

57. tOn one occasion at the New Orleans Opera } of the 
ladies and gentlemen present were French ; } of the re- 
mainder American ; i of the remainder German, and the 
others were of different nationalities. What part were 
Americans, what part Germans and what part were of differ- 
ent nationalities ? Ans. i Americans, ^ Germans and 

i of different nationalities. 

58. C. Reynolds owned i of a plantation and sold f of 
his share to D. C. Williams, who sold } of what he pur- 
chased to E. Szymanowski, who sold f of what he pur- 
chased to N. Forcheimer. What is Forcheimer's share in 
the plantation ? Ans. ■^. 

59. J. Byrnes owned f of 2000 acres of land and sold 
f of his share to E. K. Wells, who sold | of what he pur- 
chased to H. Clark. How many acres have each ? 

Ans. J. Byrnes 400 ; E. H. Wells 450 ; and H. Clark 
750 acres. 
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DIVISION OP FRACTIONS. 

126. Division of fractions is the process of dividing 
when the divisor or dividend^ or both, contain fractional 
numbers. 

In the division of simple numbers we saw that the result 
of division operations was decreasing, but in the division 
of fractions, when the divisor is less than a unit, the result 
is increasing. This fact is plain, for the reason that the 
operation of division is the process of finding how many 
times the dividend is equal to the divisor, and, hence, when 
the divisor is less than 1, the dividend will be equal to the 
divisor as many times itself as the divisor is part of 1. 

In practical operations we usually have the three follow- 
ing cases or questions in division of fractional numbers; 

Ist. To find the cost of one pound, yard, or article of 
of any kind, when we have the cost -of mdntf pounds, 
yards or articles of any kind given. 

2d. VTo/inc? the cost of 07ie pound, yard or article of 
any kind, when we have the cost of a part of a pound, 
yard or article of any kind given. 

3d. To find the number of pounds, yards or articles 
of any kind that can be bought with a specified sum, when 
we have the price of one, or apart of one pound, yard or 
article of any kind given. 

From these questions we see that division is the converse 
of multiplication and that from the nature of the question, 
we must reason from mani/ to one or from a part of one to 
one. Thus : Ist. if 5 pounds cost 50/, 1 pound will cost 
the -^th part of it ; in the 2d. case, if f of a yard cost 
$2, J of a yard will cost the i part of it, and ^ths, orva 
wJioIe yard, will cost 4 times as much ; and in the third 
case, if ^/ buy 1 yard, or any other thing, }/ will buy 
the ^th part of it, and f , or a whole cent, will buy 2 
times as much. 

For the full reasoning, for this, case, see the explanation 
of the 2d problem. 
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(1.^ Bought 7J pounds of sugwr for 78}/. What 
was tne cost per pound ? 

OPERATION. Explanation, By inspection and 

/ the exercise of our reasoning facal- 

2 4 gT5 21 *^®s, we see that, as the 78}^ are 

15 2 *^® *^®^* ®^ ^^ poui.ds. it must be 

^^ [_ divided by 7J in order to obtain 

the cost of 1 pound. We therefore, 
10 J/ Ans. reduce and place the 78} on our 
statement line. In all division operations, in order to facilitate 
the work, we thus place the number to be divided. 

We then reason from mawy to 1, as follows : since ^ pounds, 
which is 7} reduced to halvti, cost ^^f^ one-half a pound will 
cost the 15th part of it, and 2 halves, or a whole pound, will 
cost 2 times as much. This completes the reasoning and state- 
ment. The 15 and 2 are placed respectively on the decreasing' 
and increasing sides of the line, for the reason that when they 
were used the conclusion arrived at were respectively decreasing 
and increasing. 

f[2.J At 10}/ per pound, how many pounds cam be 

bought for $3.92i ? 

OPERATION. m^lanoHon. By inspection 

* 1^> and reason, we see that the ques- 

1 tion requires pounds for the 

^ ^ result or answer. Therefore, in 

2 8 3139 73 *^^ ^^ *^® reasoning we must 

either increase or decrease 
oci «v A pounds. To aid in rendering 
dbi ID Ans. the solution easily understood, 
we first place the 1 pound that cost 10}^ on the right of our 
statement line, and reason as follows: since ^^, which is lOff^ 
reduced, buy 1 pound, J of a cent will buy the 43d part, and 4 
fourths'or a whole cent wiH buy 4 times as much; then, since 
1 cent will buy the result of the statement now made, J of a 
cent will buy i part, and U^^ will buy 3339 times as much. 
This completes the reasoning and statement. 

The placing of the 1 pound on the statement line may be 
omitted and the reasoning given in the same manner as when 
t is thus placed. 
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/3.J At $i per yard, how many yards can we buy for 



3 



OPERATION. 

Y 
1 



Explanation, For reasons given 
in preceding examples, we first 
place 1 yard on our line, and then 
reason as follows: since f of a dol- 
lar buy. 1 yard, ^ will buy the 3d 
part, and J or a whole dollar, 4 
times as much; then, sincye 1 dollar 
6|1-J- yard, Ans. will buy the result of onr state- 

ment, i of a dollar will buy the 8th part, and J, 7 times as 
much. This completes the reasoning and statement. 

(4.) At $1^ per pound, how many pounds can we buy 

for $38 ? 



OPERATION. 

lb 

1 



7 



5 

38 



190 



Explanation, HaViog placed 1 
pound on our line, we reason thus: 
since { dollars buy 1 pound, \ will 
buy the 7th part, and f, or a whole 
dollar, 5 times as much, and 38 
dollars will boy 38 times as much 
as $ I . This completes the reason- 
ing and statement. 



.j7| ft) Ans. 



(5.) At $3 per dozen, now many dozen can we buy 
fbr?8l2? 



OPKKATION. 

Doz. 

1 



I 



Explanation. We place 1 (iozen, 
^ the equivalent of $3, on the line, 
aud reason thus ; if $3 buy 1 
6J^ dozen, $1 will buy the 3rd part; 
225 then, if $1 buys the result of the 
statement now made, J of a dollar 

9Qi/l A ^^^^ ^^y ^^® ^'^ ^2iTt^ and $«J» 
^Ot aoz Ans, ^iii Yixiy 675 times as many. 



1 
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OPERATION. 
$ 

3 
4 

12 



9 



^ 
? 



(6.) Bought 9i yards for $22}. What was the price 
per yard ? ^ 

Explanation. For reasons given 
in the first example of division, 
we reduce and place the $22} on 
our line, and then reason thus : 
if y yards cost Y dollars, } of 
a yard will cost the 75th part, 
and I or a whole yard will cost 
8 times as much. This completes . 
$2^ Ans. the reasoning and statement. In ' 
workinfi; out the statement, we first cancel the 75 and 45 by 15 ; 
then the 8 by the 2 ; then we multiply the 3 and 4 together and 
dlTide the result by the 5. 

(7.) Bought i of a pound for 30/. What was the 
price per po£d ? 

Explanation, Placing the cost on 
the line, we reason thus ; if f of a 
pound cost 30/, \ will cost the 3d 
part, and ^ or a whole pound will 
cost 4 times as much ; which 

worked out gives 40;^ or the cost 

40/ Ans. of 1 pound. 

(8.) Bought 5 boxes of mdse. for $81 i^. What was the 
prioe per box? 



OPERATION. 



^ 10 
4 



\ 



OPERATION. 



4 




$16i Ans. 



Explanation. The $81 J being the 
number to be divided, we reduce 
and place the same on the line ; 
then reason thus : if 5 boxes cost 
'{^ dollars, 1 box will cost the 5th 
part. 

EXAMPLES. 



(9.) Bought 18f pounds for 37 i/. What was the 
price per pound ? Ans. 2/. 

10. At 6}/ per pound, how many pounds can be 
bought for 961/ ? Ans. 15ff. 

11. Bought 250 J doasen for $1251 f What was the 
price per dozen ? Ans. $4.99f}}. 
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12. At 79^/ per pound, how many pounds can be 
bought for 72871/ ? Ans. 91|ff|. 

13. At $J a piece, how many chickens can be bought 
for »25J ? Ans. 61. 



127. 



DIVISION OP ABSTRACT NUMBERS. 



(1.) Divide 22f by 5 J, 



OPIKATION. 



22 



the 22} be 



91 
9 



Explanation* The real question 
to be determined in this example 
is, how many times is 22} equal to 
5 j, and as both the dividend and 
divisor are abstract numbers, we 
cannot, therefore, logically reason 
A 9 k as in the preceding problems, and 

*22 -^°S. accordingly proceed as follows: 

mg the number to be divided, we first reduce and 
place the same on our statement line ; then by inspection and 
the exercise of our reason, we see that 22} is equal to 1, 22} 
times, or reduced that ^ are equal to 1, ^^ times ; and if equal 
to 1, ^ times, it is equal to ^, twice as many times, and to ^ 
insteaa of }, the ^ part. This completes the reasoning and 
statement of the problem, and. the same character of reasoning 
and statement will solve all division problems in abstract 
numbers. 

(2.) Divide T^ by}. 



OPIRATION. 



15 

3 



Explanation, In this example 
the dividend being less than the 
divisor, the question is, what part 
of a time is the -X equal to }. 
Placing the ^ on tne line, we ^a- 
son, as in the above example, thus: 
^ are equal to' I, ^ of a time ; and if equal to 1, ^ times, it 
is equal to }, 4 times as many times, and to } insteaa of ^| the 
3d part. 



2 
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(3.) Divi'de 3 by |. 

OPERATION. 

3 Explanation. We first place the 

r^ 3 on the line, and reason thus : 3 

is equal to 1, 3 times, and to ^ 
instead of 1, 3 times as many 
times ; and to § instead of ^, the 
. J part. 

4i Ans. 

(4.) ' Divide 14f by 9. 

OPERATION. Explanation. Placing the num- 

g yt; ber to be divided on the line, we 

Q S reason thus : -^ are equal to 1, 

y ^ Y times, and to 9 instead of 1, the 

9th part. 
If Ans. -^ 

The solution of the 4 preceding problems elucidates the 
only correct reasoning for dividing abstract fractional num- 
bers. But for practical work we would not advise a change 
from the reasoning given where the numbers are fi^nomi- 
nate. , 

MISCELLANEOUS EXAMPLES IN DIVISION OF FRAC- 
TIONS. 

1. Bought 4 yards for $14}, what was the cost per 
yard? Ans. $3|. 

2. Sold 8i pounds for $1.87, what was the price per 
pound ? Ans. 22 cents. 

3. Paid 37} cents for 6 J yards of calico, what was the 
price per yard ? Ans. 6 cents. 

4. At $1| per gallon, how many gallons can be bought 
for $148}? Ans. 108 gallons. 

5. Divide ^ by 2. Ans. ^, 

6. Divide -^ by 3. Ans. ^. 

7. Divide || by 5. Ans. ^. 

8. Divide ^ by 5. -^Ans. ^. 

9. Divide 7^ by 9. Ans. |. 
10. Divide 2 by f . Ans. 2i. 



/^ 
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11. Divide 3 by A^. Ans. 7. 

12. Divide 5 by ^. Ans. 5 A. 

13. tDivide 21 by ^, Ans. 33. 

14. Divide 105 by ff. Ans. 119. 

15. Divide 4^ by /g. Ans. 4. 

16. Divide f| by ^. Ans. 12. 

17. Divide 2i by J. Ans. 3. 
riSn Divide U by ^. Ans. 2X. 
*-T57 Divide 3i by 2i. Ans. IM. ^ ^ 

20. Divide f of ^f by |. Ans. ft Ci-< 

21. If one pound of tea cost f of a dollar, how many 
pounds can be bought for $25 ? Ans. 30 lbs. 

22. Six barreU of flour were divided among some poor 
families in such a manner that each received I of a barrel; 
how many families were there ? Ans. 9. 

23. If a boy can earii^ of a dollar in one day ; how 
many days will it take him to earn |21 ? Ans. 33 days. 

24. Henry walked 25 miles, which was |^ of the dis- 
tance Robert walked ; how many miles did Eobert walk ? 

Ans. 30 miles. 

25. At the battle of Germantown the British lost about 
600 men ; this was f of the number lost by the Ameji- 
cans ; and the number lost ~by the Americans was f of 
the number they received as re-enforcements just before 
the battle. How many men did the Americans lose, and 
how many receive as re-enforcements ? 

Ans. 1000 men lost, 2500 re-enforcements. 

26. A man had his store insured for $9000/ which was 
|. of J^ of its value ; what was the store wor^i ? 

Ai^s. $12375. 

27. Sulphur will fu^e at 232^ Fahrenheit. This is 7i 
times the temperature required to melt ice. At what 
temperature will ice melt ? A.ns. 32°. 

28. A quantity of mercury weighed 32062} lbs., which 
is 13} times the weight of an equal bulk of wat^r. What 
would an equal bulk of water weigh ? Ans. 2375 lbs. 

29. A pound of water at 212° F. was mixed with a 



/ 



» 
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pound df powdered ice at 32°. The united temperature 
of the two was 4^^^ times the temperature of the mixture 
when the ice became melted. What was the temperature 
of the two pounds after the ice became melted ? 

Ans. 52°. 

30.*'7VVhen the air was at the freezing point, a oannon 

276 13i feet distant from New Orleans was discharged. 

25J 'seconds elapsed after the discharge before the sound 

^reached New Orleans. How many feet per second did the 

sound travel? Ans. 1090 feet. 

31. Divide 2871 by 5. Ans. 57^- 

Operation without the Explanation, We first divide 

line statement. ^ the 287 by the process of short 

5)287f division and obtain a quotient of 

2. ^^ *°^ * remainder of 2 ; thig 

R»7i 1 A remainder we reduce to a fraction 

^'To Ans. who^e denominator is the same as 

that of the fraction to be divided, add it to this fraction and 

then divide the sum by 5 and annex the result to the quotient 

67. Thus 2=14- J^y., and i^5=iJ. 

32.. Divide 1471X by 9. Ans. 163^-^1.. 

33. Divide 10441 by 12. Ans. 87^.' 

34. E. T. Churchill divided 14^^ dozen apples among 3 
boys and :i girls ; he gave each girl twice as many as each 
boy. How many did each boy and each girl receive ? 

Ans. 2^ doz. each boy, 4^ doz. each girl. 

35. Divide 1 by f Ans. 5. 

36. Divide ^ by 1. Ans. I. 
r--| 8.J ^ 91 J 

^J Divide — of ~ by — of - Ans. f 

6i H 4f 3 

38. If 4} pounds of coffee cost 90 centa, what will 22 J 
pounds cost? Ans. $4.55. 

39. K. E. L. Fleming owns I of the capital stock of a 
ficlory valued at $24000 ; he gives i of i to educational 
societies, and the remainder he divides equally between his 
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four children. How much does he give to educational 
societies and how much does each child receive ? 

Ans. $1500 to educational societies. 
$1875 each child receives. 
40. C. Craft has 65} yards of cloth, 2 yards wide, how 
many yards of lining $ of 9 yard wide will be required to 
Ijji^it? Ans. 196} yards. 

41^ Divide 18 oranges between A. and B. so that A. 
have I more than B. What number will each have ? 

Ans. A. 10 ; B. 8. 

42. Divide 18 oranges between A. and B. so that A. 
will have \ less than B. What number will each have ? 

Ans. A. 7f ; B. lOf 

43. A., B. and C. are to receive $26 in proportion to 
i, } and J. What will each receive ? 

Ans. A. $12 ; B. $8 ; C. $|. 

44. A. and B. can do a piece of work in 10 days ; A. 
alone can do it in 15 days. How many days will it take 
B. to do it ? Ans. 30 days. 

45. A. and B. can do a piece of work in 14 days. A. 
can do f as much a^ B... How many days will it take each 
to do it, working alone ? Ans. 24} days for B. 

32J days for A. 

46. Three persons, A., B. and C, do a piece of work; 
A. and B. together do ^ of it^ and B. ahMkCr-do^ ot it. 
What part of the work is done by B ? Ans. ^. 

47. _ A planter remits his factor $500 to invest in rice 
and coffee, in equal sums. He pays 91/ per pound for 
rice, and 23|/ per pound for coffee. How many pounds 
of each did he purchase ? 

/- . Ans. 2702|^ It) rice. 1069^ lb coffee. 

V48/ W. Quintel has $100 : he gives | of it for five bar- 
rels ^f flour, and } of the remainder tor 4 barrels of pota- 
toes, and with the remainder he buys coffee at 20/ per 
pound. How much coffee did he buy ? 

Ans. 200 lb coffee. 

49. C. Wehrmann owned -^ of a stock of goods : he 
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sold \ of his share for $5000, and i of the remainder for 
$5000 . and then the balance of his interst for $15000. 
What part did he sell the last time, and what would the whole 
stock be worth at that rate ? 

Ans. 1^ sold last. 

$27777| value of stock. 
50. What quantity, from which if you subtract | of 
itself, the remainder will be 15? Ans. 24. 

148.— MISCELLANEOUS EXAMPLES, INVOLVING THE 
PRINCIPLES OF ADDITION, SUBTRACTION, MULTI- 
PLICATION AND DIVISION OF ^RXCTIONS. 

1. Find the difference between ^ and f, ^ and ^, J and 
^, 3^ and 2^, 41 and } of 3 J ? Ans. to last, 3. 

2. Find the sum of «f of ^^ and J of ^. Ans. ^. 

3. To the quotient of 2-| divided by 5|-, add the quo- 
tient of Si divided by ^. Ans. 7i. 

4. A number was divided by f , and gave a quotient of 
20, what was the ijumber ? Ans. 15. 

5. What number is that, which being multiplied by ^j 
gives as a product ^ ? Ans. t- 

6. What number is that, from which, if you take f of 
itself, the remainder will be 12 ? Ans. 30. 

7. What number is that, to which, if you -add f of 
itself, the sum will be 40 ? Ans. 25. 

8. A. owns f of a store which is worth $25000. He 
sells ^ of his share; what part does he still own, and 
what is it worth ? Ans. owns ■^, worth $2500. 

9. ^mith owns -^^ of a cotton mill and sells ^ of his 
share to Jones for $33000 ; what is the mill worth at that 
rate? Ans. $242000. 

10. John has 5 cents, and James } of 8 cents; what 
part of James' money is John's ? Ans. ^, 

11. One planter raised 500 bales of cotton, another 
raised 250 ; what part of the first one's crop is the second ? 

Ans. i. 
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12. The sum of four fractions is If. Three of the 
fractioDS are ^, } and f ; what is the fourth ? Ads. -^^ . 

13. What number b that, to which it f of |f of 1^ be 
added, the sum will be li ? Ans. 1. 

14. Two boys bought a bushel of oranges, one paying 
2i dollars and the other 4} dollars : what part of it should 
each have ? Ans. first, If ; second, if. 

15. A farmer sold f of his mules on Monday ; on Tues- 
day he bought | as many as he sold, and then had 40 ; how 
many mules had he at first ? Ans. 56. 

16. F. Gemon gave ^, i and i of his money to different 
benevolent institutions, and had $1000 left. How much 
had he at first? Ans. $20000. 

17. J. D. Bothiok owning -^^ of a rice mill, sold f of 
his share for $8800. What was the value of the mill ? 

Ans. $24200. 

18. A book-keeper worked 91 J days, and after paying I 
of f of his earnings for board and washing, had $438 re- 
maining. How many dollars did he receive in all, and how 
many per day ? Ans. $730 in all, $8 per day. 

19. A planter gave 50 bales of cotton at $50 ^^^^ per bale 
for flour at $7i per barrel. How many barrels of flour did 
he receive ? Ans. 334. 

20. Prophet jjan do a piece of work in 6, and Fisher 
can do the same in 8 days ; how many days will it take 
both together to do the work ? Ans. 3f days. 

21. Myers, Levy and Hoffman can do a piece of work 
in 10 days ; Myers. and Levy can do it in 15 days ; in what 
time can Hottman do it, working alone ? Ans. 30 days. 

22. A man died and left his wife $14400, which was | 
of f f of his estate. At her death she left f of her share 
to her daughter. How many dollars did the daughter 
receive, and what part was it of her father's estate ? 

Ans. $12000, ^ of her father's estate. 

23. A mule and dray cost $240; the mule cost 1$ times 
as much as the dray. What did each cost? 

Ans. $150 mule, $90 dray. 
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24. A man engiigiDg in trade lost ^ qf the money he 
invested, he then gained $1000, when he had $3800 ; what 
did he have at first, and what wa^ his loss ? 

Ans. $4900 at first, $2100 loss. 

25. Foroheimer lost i of his fish-line, and then added 
25 i^ feet when it was just | of its original length. What 
was its original length? Ans. 204 feet. 

26. How many bushels of apples at $^ a bushel, will, 
pay for ^ of a barrel oranges at $6| a barrel ? 

Ans. 7i bushels. 

27. Sweeney paid f of his year's wages for board, I of 
the remainder for clothes, and had $80 lefl ; how many 
dollars did he receive for labor ? Ans. $560. 

28. Purcell, having a certain number of cents, gave one-" 
half of them and half a cent over to one beggar ; one-half 
of what he had remaining and half a cent ov^ r to a second 
beggar ; and to a third, one-half of what he then had and 
half a cent over, and had left 3 cents. How many cents 
had he at first? Ans. 31 cents 

29. Jol.n lives with his parents, but works for Mr. 
Smith who pays him $210 per year. His parents board 
him, but he has his clothes to buy. He spends ^ of his 
wages for cigars, ^ of the remainder for theater tickets, i 
of the remainder for wine, } of what he tlTen has for nov- 
els. How much has he remaining at the end of the year 
to pay for his clothes ? Ans. $30. 

^30 Joseph worked on the same condition^as John. He 
gave jV of his wages to the cause of chanty, ^ of the 
remainder for useful books, i of the remainder to be taught 
evenings, piKd $100 for clothes, and deposited the balaace 
in the bank. How many dollars did hie put in the bank? 

Ans. $50. 

31. W. T. Harris and C. E. Jones have $1899, Jones 
has 3} times as much as Harris ; how much has each ? 

Ans. Harris $422, and Jones $1477. 

32. J. C. Beals can solve 25 problems in 50 minutes and 



124 Arithmetieal Exercises and Examples. 

H. H. Barlow can solve them in 30 minutes. In wjiat 
time can both solve them ? Ans. 18f minutes. 

33. E. Meyer purchased 200 barrels of flour for $1450 
and sold } of it at a profit of $} per barrel, and the re- 
mainder at $7^ per barrel. How much did he gain ? 

Ans. $67.50. 

34. What is the numerical value of 

4i— J 

? 

2J+U Ans. 1^^. 

35. M. Ernst bought 3841 i pounds of cotton at 7} pence 
per pound; what did it cost? Ans. £124, 11.6i d. 

36. J. W. Anderson has 3 dozen oranges which he 
wishcb to divide between Miss Kate and Miss Lucy, so that 
Miss Kate shall receive i more than Miss Lucy. How 
many will each receive ? 

Ans. Miss K..20 and Miss L. 16. 

37. A tree 110 feet high, had f of it broken off in a 
storm ; how much of it was left standing ? Ans. 44 feet. 

38. What cost 22 1 pounds of coffee at 21 J^ per pound ? 

Ans. $4.94Jf. 

39. If 181 yards cost $3.37 i what will 3i yards cost? 

Ans. 60 cents. 

40. W. D. Maxwell has $600 of which he wishes to 
give to A. i, B. I, C. \ and D. i ; how much will each 
receive? Ans. A. $200, B. $150, C. $120 

and D. $100. 

41. R. L. Paul has $600 which he wishes to give to A^ 
B., C. and D. in the proportion of i, J, ^ and i ; how 
much will each receive ? Ans. A. $210}|, B. $157}f 

C. $126iVandI>S105iV 

42. C. M. Huber and A. J. Hohensee bought on specu- 
lation $800 worth of merchandise, of which Hubor paid 
$500 and Hohensee $300 ; they sold to W. A. Tomlinson 
i of the whole for $400. How much of the $400 must 
Huber and Hohensee receive respectively, in order to con- 
stitute each } owner in ihe rem-iinder of the goods ? 

Ans. Huber $350 and Hohensee $50. 
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43. If a yard and a half cost a dollar and a half what 
will twelve and a half' yards cost? Aqs. $12^. 

44. If 3 is the third of 6 what will the fourth of 20 be? 

Ans. 7i. 

45. Geo. Meyer owned a quantity of rice, of which he 
sold ^ for $99.60 ; what is I of the remainder worth at the 
same rate? Ans. $16.60. 

46. F. Miller paid $60 for f of an acre of land ; what 
is the value of | of an acre ? Ans. $50. 

47. S. Benavides bought 937852 J pounds of cotton at 
1444/ per pound ; what was the cost ? 

Ans. $135695.53f|. 

48. J. Koch invested J of his money in sugar, i in rice, 
i in coffee and deposited in bank $2645. How much money 
had he at first ? Ans. $63480. 

49. L. Meyer spends i of his time in study, J in labor, 
i in rest and recreation, and the remainder in sleep. How 
many of the 24 hours of a day does he sleep ? 

Ans. 7 hours. 

50. A loafer spends 4 hours per day sauntering on street 
corners, 3 hours smoking and drinking, i of the day in 
sleep, i of the day in drunkenness, ^ in eating, ^ in 
quarreling and the remainder of the day in gaming. How 
many hours does he spend in gaming ? Ans. 3 hours. 

51. An industrious young lady spends i of her time in 
the performance of household affairs, i in reading good 
books, 3^ in physical exercise in the open air and sunlight, 

"i in the practice of music, singing and parlor amusements, 
or social intercourse, 2 hours per day in eating, and the 
remainder of the day in sleeping. How many hours per 
day does she devote to each ? 

Ans. 6 hours to household affairs ; 4 hours to reading ; 
2 hours to exercise ; 3 hours to music, etc; 2 hours 
to eating, and 7 hours to sleep. 

52. A fashionable young lady spends i of her time in 
dressing, painting and making her toilet, i in reading nov- 
els and papers of senseless fiction, i in making calls and 
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gossiping, -^ in street promenading, -^ in criticising indus- 
trious young men, and speculating upon the qualities and 
fortune of an anticipated husband, ^ in making remarks 
derogatory to the character of those who labor, while her 
own mother is perhaps cooking or washing, ^ in enter- 
taining young men, and the remainder in eating and sleep- 
ing. How many hours does she devote to usefxil service, 
and how many to eating and sleeping ? 

A OS. hours to useful service ; 8 hours to eating and 
sleeping. 

53. A man willed t of his property to his wife, f of the 
remainder to his daughter, and the remkinder to his son ; 
the difference between his wife and daughter's share was 
$8000. How much did he give his son ? 

Ans. $4800. 

54. R. W. Tyler owned a f interest in a fectory ; he 
sold to C. Modinger i of his interest for $15000. What 
interest does he still own, and how much is it worth at the 
rate received for the part sold ? 

Aub. he still owns |, worth $15000. 

55. J. Cassidy owned i of the Steamer R. E. Lee. He 
sold to G. Buesing i interest in the Steamer for $20000 *, 
and to J. C. Bcals i of his remaining interest at the same 
rate. What did hp receive for the last sale, and what is 
his remaining interest in the boat ? 

Ans. he received $30000 ; ^^ remain- 
ing interest. 

56. N. Puech and A. Palacio bought on joint account 
each i the New Orleans Cotton Factory. N. Puech sold i 
of his interest to R. Krone, and subsequently J of his 
remaining interest to A. Palacio, who subsequently sold i 
of f of his whole interest to R. Lyod for $7500. What 
is the factory worth at the same rate, and what is each 
owner's interest ? 

Ans. $32000 value of Factory ; Puech owns i ; Krone 
I i ; Palacio |f , and Lynd ^. 

57. L. Kaiser bought f of J of 28i barrels of apples, 
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and sold to S. L. Crawford f of 9 barrels for $20 1, which 
was $1.50 more than The same cost. What was the cost 
of the whole, and how many barrels has he unsold ? 

Ans. $39-^ cost ; 7i barrels unsold. 

58. W. D. Maxwell gives J of his annual income to aid 
meritorious young men in obtaining an education ; J of the 
remainder for the publication and free distribution of books 
treating of the awful injury to the human race by the use 
of tobacco, tea, coffee and wine ; i of the second remainder 
for various benevolent purposes. The balance $5490 he 
retains for his own personal use ; how much does he give 
for each object named ? 

Ans. $8235 for meritorious young men ; $8235 for the 
publication and distribution of books ; and $2745 
for various benevolent purposes. 

59. What is the smallest sum of money for which I 
could purchase a number of bushels of oats, at $^ a 
bushel; a number of bushels of corn, at $f a bushel; a 
number of bushels of rye, at $1 J a bushel ; or a number of 
bushels of wheat, at $2i a bushel ; and how many bushels 
of each could I purchase for that sum ? 

Ans. $22 J ; 72 bushels of oats ; 36 bushels of corn ; 
15 bushels of rye; 10 bushels of wheat. 

60. There is an island 15 miles in circuit, around which 
A. can travel in f of a day, B. in i of a day, and a horse 
car in ^ of a day. Supposing all to start together from 
the same point to travel around it in the same direction, 
how long must they travel before coming together again at 
the place of departure, and how many miles will each have 
traveled ? 

Ans. 10 J days; A. 210 miles; B. 180 miles; Horse 
Car 525 miles. 

DECIMAL FRACTIONS. 

150. A Decimal Fraction is one whose integral unit is 
divided according to the decimal scale ; therefore thedenomi- 
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nator is some power of ten ; as 10, 100, 1000, etc. The 
word decimal is derived from the Latin word decern^ which 
means ten. 

151. The Decimal Point (.) ia used to distinguish 
decimals from whole numbers. When there are mixed 
numbers, it also separates the whole numbers from the 
decimals. 

The following are decimal fractions : -^, ^^, 3^^^, 
and ^^ jjq ; they are here written as common fractions, 
but generally the denominator of decimal fractions is omit- 
ted and the value is indicated by the location of the deci- 
mal point before the^numerator. 

To write these fractions according to the decimal nota- 
tion^ they would be written thus : 

^ decimally expressed is .7. 

^^ decimally expressed is .15. 

-fj^ decimally expressed is .137. 

ij[|j ^ decimally expressed is .0423. 

152. Notation of Decimals. Whenever decimal 
fractions are expressed decimally, the numerator must 
have as many decimal places as there are naughts in the 
denominator. Thus ^=A\ ^=.1%-^ ^W^=-l^^^' 
When the number 0^ naughts in th«» denominator is greater 
than the number of figures in the numerator, naughts 
must be prefixed to the numerator until the number of 
placet is equal to the naughts in tl:e demominator. Thus 
^==.04 ; j^'jjj^=M7 ; .^^6^^.00125, etc. 

When the number of naughts in the denominator is less 
than the figures in the numerator, the result or value of 
the fraction will embrace a whole number and a fraction. 

153. A Pnre or Simple Decimal consists of a dec- 
imal fraction, decimally expressed or written. Thus .5, 
.42, .875 and .1256 are pure decimals, and are read 
respectively 5 tenths ; 42 hundredths ; 875 thousandths and 
1256 ten thousandths. 
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1 54. A Mixed Decimal consists of a whole number 
and a decimal. Thus 24.5 and 41.25 are mixed decimals. 
They are read respectively, 24 and f) tenths ; 41 and 25 
hundredths. 

155. A Complex Decimal consists of a decimal 
with a common fraction annexed. Thus .151 and .005i 
are complex decimals. They are read respectively, 15| 
hundredths ; 5i thousandths. 

156. A Circulating Decimal is one in which a fig- 
ure or set of figures constantly repeats itself. Thus J= 
.3333+, ^=.142857+, |^=.7333:i-f . The figure or 
set of figures which is repeated is called a Repetend. If 
the repetend consists of only one figure, a dot is placed 
over it ; if of a set af figures, a dot i.^ {)laced over the first 
and last figures, as J=.3, J=.6, -^==.i) 9, |=. 142857. 

157. .A Pure Circulating Deiimal is one which 

contains only the repetend ; as }=.6, -^=.142867, -J- 

158. A Mixed Circulating Decimal is one which 

contains other figures than the repet md ; at, Jr=. 16, |-|f 
=.647. 

There are still other kinds of circulating decimals, but 
as they are of very little practical im )ortance, we will not 
here consider them. 

159.' Decimal fractions, like whole numbers, decrease 
towards the right and increase towards the left in a ten- 
fold ratio, and hence the prefixing of naughts between the 
decimal figures and the decimal poin:, or the removal of 
the decimal point towards the left) diminishes their value 
ten-fold^ or divides the decimal by ten for each order or 
place removed, and conversely the removal o\ the decimal 
point to the right, increases the valae ten- fold or multi- 
plies the decimal by ten for each place remov »d. 

Annexing naughts 'to decimals does not change their 
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value, because the significant figures are not thereby 
removed nearer to nor farther from the decimal point. 

Decimal orders are also called decimal places, each order 
being counted as one place. Thus in .0043 there are four 
decimal places, although the 3 is of the Jl/th decimal place 
from unity , the base of the system. 

The following table will illustrate more fully the relation 
of whole numbers and decimals, with their increasing and 
decreasing orders to the left and right of the decimal 
point. 

TABLE. 

WHOLE NUMBERS. DECIMALS. 




This number is read 987 million 654 thousand 321, and 
23 million 456 thousand 789 hundred-miUionths. . 

In order to clearly understand decimals, we must bear 
in mind that the unit one is the basis of ail numbers, inte- 
gral and fractional, abstract and denominate, and that all 
mathematical operations have this fundamental principle 
for their origin, and every number is but a multiple, either" 
ascending or descending of unity or one. 

The names of the decimal orders are derived from the 
names of the orders of whole numbers. Thus the names 
of the orders in the ascending scal^, are, after units, tens, 
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hundreds etc., and the orders in the deoending scale, are, 
after units, tenths, hundredths etc., the decimal orders 
being the reciprocal of the orders of whole numbers equal- 
ly distant with themselves from the u tits. 

Numeratioil of Decimals. In reading decimal frac- 
tions the entire decimal is regarded as reduced to units of 
the lowest order expressed, and the name of this order is 
given to the entire number of decimal units. Thus .25 is 
read twenty-five hundredths. 

Before reading a decimal^ we must determine 1st. How 
many units are expressed. To do this, we numerate and 
read the significant figures of the decimal as in whole num- 
bers. 2nd. We must determine the name of the lowest order 
in the decimal. To do this, we numerate the number dec- 
imally. Thus to read .001073, we c(»mmence at the 3 and 
numerate to the 1 thousand, and thus find that 1073 units 
are expressed ; then we commence at the decimal point 
and numerate decimally to the 3 and thus find that mil- 
lionths is the lowest order, we then read 1073 millionths. 

160. EXERCISES. 

Bead the following numbers : 

1. 16.008 ; reads thus, sixteen units and e'ght thous- 
andths. 

2. .941 ; reads thus, ninety-four and three-eights hund- 
reths. 

3. 5067.4005 ; reads thus, 5067 units and 4005 ten- 
thousandths. 

4. Write and read 197.8 ; 4.68907 ; .00073 ; 48.769- 
146. 

5. Write and read 2.491 ;, 10.0101089167 ; 582.400- 
410905. 

6. Write and read 5841.291|; 8000.0000000217; 
9876541.10000(Jl. 
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161. Writing Decimals. Id writing decimals we 
write down the given number as if it were a whole nnmber ; 
then, to facilitate the operation, we numerate from right to 
lefl, beginning the numeration with tenths, and continue 
until we come to the required place or order, always writing 
O's to fill the places not occupied by significant figures. 
Thus, to write 25 ten thousandths we first write the 25 ; 
then we begin at the right and numerate thus, tenths, hun- 
dredths, thousandths, ten thousandths; by this we find that 
/our places are required and as there are but two figures in 
the number we prefix two 0*s and obtain the correct result 
.0025. 

1. Write 104 hundred thousandths. Ans. .00104. 



OPERATION. 

.00104. 



Explanaii^n. Accord! Dg to the above 
directions we write the 104 and then 
commence on the right and namerat^ 
thus; tenths, hundredths, thousandths, 
ten thousandths, hundred thousandths. 

This numeration shows that five places are required and as we 

have but thrte we therefore prefix two O's. 



162. 



EXERCISES. 



1. Write 10101 hundred billionths. 

Ans. .00000010101. 

Write decimally, numerate and read the following : 



2. 
3. 
4. 
5. 

10. 
11. 
12. 

13. 



314 millionths. 

12 thousandths. 
107 billionths. 
1 trillionth. 



T*.* 



00 



742 
TO 

1042^ 
100000 



14. 



15. 



16. 



6. 1205 ten millionths. 

7. 897 hundred billionths. 

8. 1 sextillionth. 

9. 21001 ten vigintillionths. 



60409 



100000000 



748A 
1000000 



lOOUOOOOUO 



17. 



18. 



19. 



87 
10000 

100 



990099 



100000000(X)00 
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les. PRmoiPLES. 

From the foregoing work we recapitulate tke following 
principles : 

1. Decimals are governed by the same laws of notation 
as whole numbers, hence the value of any decimal figure 
depends upoD the place it occupies. 

2. Each removal of the decimal point one place to the 
ri^ht is equivalent to multiplying the decimal by 10. 

3. Each ' removal of the decimal point one place to the 
left is equivalent to dividing the decimal by 10. 

4. Annexing or rejecting naughts at the right of any 
decimal does not change its value. 

bedu(3tion of DECnULS. 

164. Ta reduce Decimal Fractions to a common de- 
nominator, 

1. Beduce .7, .18, .2581 and .045 to a common denom- 
inator. 

OPERATION. 

YOOO Explanation. To reduce decimals to 

IROO ^ common denominator we have but to 

*9p;qi annex a sufficient number of O's to give 

,Zdq1 ei^Qd decimal the same number of places. 

.0450 ^ 

165. 2o reduce a decimal to a common fraction, 

1. Eeduce .25 to a common fraction. 

nvvnATTAw Explanation, In all problems of this 

OFERATiON. j^.^^ ^^ ^j^^pj^ ^^,^^ ^^^ decimal as a 

"nnr — * A.ns. common fraction and then reduce it to 

its lowest terms. 

2. Reduce .125 to a common fraction. 

OPERATION. 

T^=i Ans. 

3. Reduce .59| to a common fraction. 

FIRST OPERATION. 

59» i^ 

= and A|A^.A|iL=|^j=:|| Ans. 

100 ^^ 
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Explanation, To redace complex decimals to simple fractions 
we first write the decimal as a common fraction; then we reduce 
both the numerator and denominator to the fractional unit of 
the denominator contained in the numerator term of the frac- 
tion, and thus obtain a complex fraction, which we reduce to a 
simple fraction. 

SECOND OPERATION. Explanation. Here, when redu- 
591 cing the fraction to the fractional 
475 19 A unit of the denominator contained 

1 c\c\ ^^ ^° ^^® numerator term of the frac- 

IvU tion, we shorten the work by 

omitting the denominator (8) in both terms of the complex 
fraction, and Writing the result as a simple fraction. By this 
process we save the operation of division, the result of which, 
is the cancelling of the denominator in lu>th terms of the com- 
plex fraction. 

Reduce the following decimals to common fractions : 

13. .88.* Ans. 



4. 


.8. 


Ans 


5. 


.05 


Ans. 


6. 


.25. 


Ans. 


7. 


.125. 


Ans. 


8. 


.675. 


Ans. 


9. 


.105. 


Ans. 


10. 


.07. 


Ans. 


11. 


.005. 


Ans. 


12. 


.1045. 


Ans. 



IS. A. 






14. .909. Ans. 

15. .00025. Ans. 

16. .48J. Ans. 

17. .0551. Ans. 

18. .008f Ans. 

19. .00054^. Ans. 

20. .999. Ans. 

21. 4007^. Ans. 




167. To redtcce common fractions to equivalent deci- 
mals, 

1. Reduce f to a decimal. 

OPERATION. Explanation, To reduce common frac- 

8)3.000 tions to decimals, we annex naughts to 

^ the numerator and divide by the denom- 

inator, then point off as many places 
.375 Ans. for decimals as there were O's annexed. 
When a remainder continues beyond four or six places, we dis- 
continue dividing and write the sign -\- to the right of the last 
figure obtained, which indicates that the quotient is not com- 
plete. The annexing of O's to the numerator is equivalent to 
multiplying it by 10 for each naught annexed, consequently 
the quotient obtained is as many times 10 too great as there 
were O's annexed ; and hence the reason for pointing off as 
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many places in the qaotient as there were 0*8 annexed to the 
numerator. 

2. Reduce ^ to an equivalent decimal. 

OPERATION. 

7)5.000000 ' 

.714285+ Ans. 

3. Reduce yf^- to an equivalent decimal. 

FIRST OPERATION. SECOND OPERATION. 

725)3.000000{413'7+ 725)3. (.004137+ Ans. 

2 900 .004137+ Ans. 30 tenths. 

1000 300 hundredths. 
725 



3000 thousandths. 



2750 2900 

2175 



1000 ten-thousandths. 



5750 725 



2750 hundred thousandths^ 
2176 



5750 millionths. 
5075 



675 Remainder. 

Explanation, H«re, in the first operation, we annex six O's 
and obtain but 4 figures in the quotient. Therefore in order 
to point off as man^ decimal places as we annexed O's, we pre- 
fix two 0^8 and thus obtain the correct result. The reason for 
this will appear clear if we consider each step of the work as 
performed in the second operation. We are to divide or meas- 
ure 3 by 725, and we first see that 3 is not equal to 725 any 
whole or unit number of times ; we therefore write the decimal 
point in the quotient, annex a to the 3 units and thus 
reduce it to 30 tenths, which we also see ip not equal to 725 
any tenth times, and hence we write in the tenth's place of 
the quotient; we then annex another and thereby reduce the 
30 tenths to 300 hundredths, which we see is not equal to 725 
any hundredths times, and hence we write in the hundredths 
place of the quotient ; we then annex another and thereby 
reduce the 300 hundredths to 3000 thousandths, which we see 
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is eqnal to Y25 4 times, with a remaioder. We have now^ 
obtained the first significant figure of the decimal, and we con-" 
tinne the division in the usnal manner to the sixth decimal 
place and annex tbe -|- s^SQ ^^ indicate that there is still a 
remainder. 

4. Eeduce 6f to a decimal. 

FIRST OPERATION. SEOOND OPERATION. 

61=^ and V=4)27.00 6i==6 and f ; and 

1=4)3.00 



6.75 Ans. 



.75-f6=6.75 Ans. 

Reduce tke following Actions to equivalent decimals not 
exceeding 6 places. 



5. If Ans. .71875 

6. i^ Ans. .336 

7. tIt A»8- -^32 

8. f of I Ans. .107142-f 

Reduce I to a complex decimal of 3 places. 

OPERATION. 

3)2,000 



9. I Ans. .625 

10. tV Ans- .076923+ 

11. .37 iV Ans. .370625 
12.47.181 Ans. 47.1875 



.666J Ans. 

13. Reduce -f- to a complex decimal of 4 places. 

Ans. .4285f 

14. Reduce | to a complex decimal of 6 places. 

Ans. .222222f 

168. ADDITION OF DECIMALS. 

Since decimals increase from right to left, and decrease 
from left to right in a tenfold ratio as do simple whole num- 
befs, they may be added, subtracted, multiplied and divided 
in the same manner. 

1. Add .785, .93, 166.8, 72.5487 and 4.17. 
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OPSRATION. SxplanaHon, In alL problems of 

HLiK this kind we write the numbers so 

*' that units of the same order will 

*^^ staitd in the same column, and the 

1 66.8 decimal point be in a vertical line ; 

72.5487 then we add as in simple whole 

4 lY numbers. 

[ When the addition is completed 

^ , - 9QQ7 A ^* point off in the sumt, from the 
Z4D.Joo7 Ans. right hand, as many places for dec- 
imals as equal the greatest number of decimal places in any of 
the numbers added. 

Add the following numbers. 

2. 3.25, 42.348, 748.4 and 29.32. Ans. 823.318. 

3. .0049, 47.0426, 37.041 and 360.0039. 

Ans. 444.0924. 

4. 1121.6116, 61.87, 46.67, 165.13 and 676.167895. 

Ans. 2071.449495. 

5. .8, .09, 34.275, 562.0785 and 1.01. 

Ans. 598.2535. 

6. 81.61356, 6716.31, 413.1678956, 35.14671, 3.1671 
and 314.6. . Ans. 7564.0052656. 

7. 1.01}, 240.06i, 999.9, 80.6051 and .17. 

Ans. 132^,7576. 

8. What is the sum of the following numbers : twenty- 
five, and seven millionths ; one hundred forty-five, and six 
hundred forty*three thousandths ; one hundred seventy-five, 
and eighty-nine hundredths ; seventeen, and three hundred 
forty-eight hundred-thousandths. Ans. 363.536487. 

9. A farmer has sold at one time 3 tons and 75 hun- 
dredths of a ton of hay, at another time 11 tons and 7 
tenths of a ton, and at a third time 16 tons and 125 thou- 
sandths of a ton. How much has he sold in all ? 

Ans. 31.575. 

169. SUBTRACTION OF DECIMALS. 

1. From 345.3046 subtract 92.1435847. 



/ 
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OPERATION. Eiplanation. In all problems of this 

345 3046 ^^^^ ^^ write the numbers so that 

Q9 l/iQ^Qj.'r units of the same order will stand in 

lfZ.14dO»4/ ^jj^ g^jjj^ column, and the decimal 



~~"^"" points be in a vertical line; then we 

253.1610153 Ans. subtract as in simple whole numbers, 

and point off in the difference, from the 
right hand, as many places for decimals as equal the greatest 
number of decimal places in either the minuend or subtra- 
hend. 

When the decimal places in the subtrahend exceed those in 
the minuend, jiaughts are understood to occupy the vacant 
places, and may be filled in if it is desired. 

EXAMPLES. 

81.04089 121.25 532.8 
14.587 109.05438 9.00451681 



66.45389 Ans. 12.19562 Ans. 523.79548319 Ans. 

5. From 461.072 take 427.125. Ans. 33.947. 

6. From 17.5 take 4.19. Ans. 13.31. 

7. From 4000.0004 take 4.3. Ans. 3995 7004. 
8 From three million take three millionths. 

Ans 2999999.999997. 
9- From 11 take 1 and 9 thousand trillion ths. 

♦ Ans. 9.999999999991. 

10. From 24000 subtract 2.078. Ans. 23997.922. 

11. From 886.333 subtract 98.5427. Ans. 787.7903. 

170. MULTIPUCATION OF DECIMALS. 

1. Multiply 26.58 by 4.3. 

nT>Ti'nATTmsr Explanation. In all problems of this 

»^ft^Q kind we multiply as in whole numbers, 

2o.58 j^jj^j point oflf on the right of the product 

4.3 as many places for decimals as there are 

decimal places in both the multiplicand 



7974 an^ multiplier. The reason for thus 

1 Ofi^> pointing off the 3 decimal places in this 

lUOO-i problem is obvious from the fact that in 

the multiplicand we have 2 decimal 

114.294 Ans. places or hundredths, which we used as 
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whole nnmbers and thereby produced a product 100 times tea 
great ; and in the multiplier we have I decimal place or tenths 
which we also used as a whole number and thereby produced 
a product 10 times too great ; and both together gives a pro- 
duct 1000 times too great ; hence to obtain the correct product 
we divide or point off 3 decimal places. 

SECOND OPERATION. ExpUinaUon, In this operation we 

1 (\(\ oaf^Q reduce the factors to common frac- 

VU . ^io«»8 and then multiplying them 

1" 43 together, we obtain a product of 

l-]^J^ which written decimally is 



114294 4 114.294 This process shows in 
1^,>» Ans. another way why we point off on 
• 11 • *^® right of the product as many 

or decimally written pUces for decimals as there are dec- 
114.294 Ads. imal places in both factors. 

2. Multiply 4.024 by .0056. 

OPERATION Explanation. In all problems of this 

4 024 ^^°^ where the number of figures in the 

Ci(\?%(\ product is not equal to the number of 

.UUOo decimal places in the two factors, we 

must prefix a sufficient number of O's to 

24144 supply the deficiency. In this example, 

20120 ^^ prefix one 0. The reason of this 

will appear evident by working the ex- 



nfy£\fLOAA A ample as a common fraction as shown 

.UZZDi544 ADS. jjj ^jjg second operation of the first 

problem. 
EXAMPLES. 

3. Multiply 27 by .9. Ans. 24.3. 

4. Multiply .38 by 8. Ans. 3.04. 

5. Multiply .75 by .42. \ns. .3150. 

6. Multiply .OOH by .0103. Ans. .0000618. 

7. Multiply 340.012 by 61.23. Ans 20818.93476. 

8. Multiply .1234 by 1234. Ans. 152.2756. 

9. Multiply 1500 by .00014. Ans. .21. 

10. What is the product of one thousand and twenty- 
five multiplied by three hundred and twenty seven ten- 
thousandtbs ? Ans. 33.5175. 

11. What is the product of seventy-eight million two 
hundred five thousand and two, multiplied by fifty-three 
hundredths? Ans. 41448651.06. 
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}2. Multiply one hundred and fifty-three thousandths 
by one hundred and twenty-nine millionths. 

Ans. .000019737. 

13. Multiply 1 thousand by 1 thousandth. Ans. 1. 

14. Multiply 2 million by 2 billionths Ans. .004. 

15. What will 37.23 tons of hay cost at $20.75 per ton? 

Ans. $772.52+. 

16. What will 428.431 bushels cost at $1,125 per 
bushel? Ans. $481.98+. 

171. To muUipfy a decimal or mixed number by 10, 
100, 1000, etc. 

1. Multiply 428.375 by 100. 

OPERATION. Bcpl^m In^npTohUmBwhtre 

Anoon K A ^^® multiplier is 10, 100, etc., we sim- 

4^{)d^9 Ans. ply remove the decimal point as many 

places to the rifrhtas there are naughts in the multiplier, annex- 
ing naughts if required. 

2. Multiply 271.32 by 1000. Ans. 271320. 

3. Multiply .756 by 100. Ans. 75.6. 

4. Multiply .025 by 10. Ans. .25. 

5. Multiply 61.052 by 10000. Ans. 610520. 

172. DinSION OF DECIMALS. 

1. Divide 17.094 by 8.14. 

FIRST OPERATION. Explanation, In all problems 

8.14)17.094(2.1 Ans. <>f,*^" ^^^'^^ ^« <^7»^ *» '° 
1f^2f^ whole numbers, and ihtn point 

off as many places for. decimals 

Jrom the right of the quotient as the 

814 nufnber of decimal places in the <2ir- 

814 idend exceeds those in the divisor, 

1 observing to ' supply any deficiency 

by prefixing naughts. In tbid 
problem the excess is one, and we therefore point ofif one deci- 
mal place in the quotient. The reason for thus pointing is 
obvious from the fact that in the diridend we bad 3 decimals^ 
or thousandths, and in the divisor we had^^ftim^hor Wtn^yttf7\ 
and thousandths divided or decreased by 'mttt'^ves Imui- ^^ 
dw^tha as a quotient. The reason will also appear plain if we 
observe that the diyidend id the product of the divisor and 
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quotient multiplied together, and hence we point off enough 
decimal places in the quotient to make the number in the two 
factors equal to the number in the product or dividend, accord- 
ing to the principles shown in the first problem of multiplica- 
tion of decimals 

SECOND OPERATION. Explanation. In this opera- 



1000 
814 



17094 *^^° ^® reduce the decimals 

1 /.rv to common fractions and then 

proceed as in the division of 

mixed numbers. The reduc- 

2^-^ i^ns. tion of the dividend and divi- 

Decimally written 2.1 Ans. sor to common fractions and 

then the mixed numbers to 
improper fractions, is performed thus : the dividend 17.094= 
17rV/ff=-%VTT^; the' divisor 8.14=8^^=^^^. This method 
also shows the reason for pointing off and majr be used for all 
problems in decimal fractions. 

2. Divide 7898.56 by 2.4683. 

OPERATION. 

2,4683)7898.5600(3200. Ans. 
74049 



49366 
49366 



00 
Explanation. Here we have an excess of decimals in the di- 
visor, and in all cases of this kind we first make them eqii/il by 
annexing naughts to the dividend, and the quotient will be in 
whole numbers. The reason for annexing the naughts will 
appear more obvious by solving the problem in the form of a 
common fraction. 

3. Divide 7.0761 by 687. 

OPERATION. Explanation. In this problem 

687)7.0761(103 there are 4 decimal places in the 

687 .0103 Ans. dividend and none in the divisor, 

hence according to the forego- 

9/\pi ing instruction we must point 

;^, ^ off 4 decimal places in the quo- 

-""1 tient, and as there are but 3 fig- 

ures in the quotient we prefix 1 

naught. In all problems of this kind, O's are prefixed to supply 
any deficiency of figures that may occur. 
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4. Divide 47.789 by 39.27. 

OPERATION. Explanation. In this prob- 

39.27)47.789(1.2168+ Ans. lem we have a remainder, 



3927 

8519 

7854 

6650 
3927 



after dividing the dividend, 
of 665 ; to this and th'e 2 suc- 
cessive remainders we annex 
O's and continue the division 
until we have produced 4 dec- 
imal places. The annexing 
of O's reduces the successive 
remafnders to the next lower 
order of tenths and hence all 
quotient figures produced by 
annexing O's are decimals. 
We therefore, point off from 
the right of the quotient as 
many places for decimals as 
the number of decimals in the 
dividend exceed those of the 

divisor, plus the number of 

O's annexed. This is done in all division problems where' O's 
are annexed, and a sufficient number of O's should be annexed 
to produce 4 or 6 decimal places. When there is a remainder 
after the last division the plus (-{-) sign should be annexed to 
the answer to indicate that the quotient is incomplete. 



27230 
23562 

36680 
31416 



5. Divide 1.12233 by 12. 

OPERATION. 

12)1.12233 



9352+=.093524- Ans. 
6. Divide 11.2233 by 12. 

OPERATION. 

12)11.2233 



.9352-|- Ans. 
9. Divide .0004869 by 396. 

OPERATION. 

396)4869(12-f Ans. 
396 =.0000012+. 

909 
792 

117 



7. Divide .112233 by 12. 

OPERATION. 

12).112233 



9352+=.009352+ Ans. 
8. Divide 112.233 by \2. 

OPERATION. 

12)112.233 



9.3627+ Ans. 
10. Divide .0004869 by 3.96. 

OPERATION. 

3.96).0004869(12+ Ans. 
396 =.00012 -fr- 

909 
792 

117 
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11. Divide .0004869 by .0396. 



FIRST OPERATION. 

.0396).0004869(122-r Ans. 
396 =.01224- 



SBCOND OPBBATION. 

396)4869(122+ =.0122+ Ans. 
396 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



909 

792 

^ 11*70 
792 

378 

Divide 67.8632 by 32.8. 
Divide 983 by 6.6. 
Divide 13192.2 by 10.47. 
Divide 67.56785 by .035. 
Divide .00125 by .5. 
Divide 7.482 by .0006. 
Divide 1 by 999. 
Divide 84375 by 3.75. 
Divide 1081 by 39.56 
Divide 35.7 by 485. 



909 

792 



1170 
792 

378 



Ans. 2.069- 

Ans. 148.939+. 

Ans. 1260. 

Ans. 1930.51. 

Ans. .0025. 

Ans. 12470. 

Ans. .001001+. 

Ana. 22500. 

Ans. 27.3255+. 

Ans. .0736+. 



21. 

22. If rice costs $.0775 per pound, how many pounds 
can be bought for $40.64875 ? • Ans. 524:5 pounds. 

23. Sold 14.75 acres of land for $191.75. What was 
the price per acre ? Ans. $13. 

24. Divide four thousand three hundred twenty-two, 
and four thousand five hundred seventy- three ten-thous- 
andths by eight thousand and nine thousandths. 

Ans. .5403+. 

173. To divide Decimal Fractions hy 10, 100, 1000, 
etc, 

1. Divide 48.76 by 10. 

OPERATION. Explanation, In all problems of this 

4.876 Ans. kind we simply remove the decimal 

point as many places to the left as there are O's in the divisor. 
The reason for this was fully shown on page 133. When there 
are not a suflScient number of figures in Ihe dividend to allow 
this to be done naughts must be prefixed to supply the defi- 
ciency. 
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2. Divide 875.25 by 100. Ans. 8.7525. 

3. Divide .5231 by 1000. Ans. .0005231. 

4. Divide 72 by 10000. Ans. .0072. 

5. Divide 9.85 by 100. Ans. .0985. 

6. Divide .025 by 200. Ans. .000125. 

7. Divide 412.99 by 10. Ans. 41.299. 

174. MISCELLANEOUS PRACTICAL PROBLEMS. 

Such as occur in the counting room^ factory^ workshop, on 
the plantation, and in the various departments of bus- 
iness life. 

1. What is the cost of 1465 pounds of corn at 84 cents 
per bushel, and how many bushels are there? 

Ans. $21.97J cost. 
26 Bush., 9 lbs. 

2. Sold 5294 pounds of hay at $23.75 per ton. How 
many tons were there, and what was the value of it ? 

Ans. 2 tons, 1294 lbs. 
$62.86t value. 

3. Bought 320^ bushels of wheat at $1.95 per bushel. 
What was the cost? Ans. $625.36 J. 

4. Bought 11 36 J pounds of dried peaches at $5.80 
per bushel. How many bushels were there and what did 
they cost ? Ans. 34 bushels, 14 Jibs. 

$199.74|| cost. 

5. Bought 15 bushels and 31 pounds of corn at 78i 
cents per bushel. What was the cost ? 

Ans. $12.20^. 

6. Bought 3 coops of chickens containing 2 dozen and 
7 chickens each, at $4.35 per dozen. What did they 
cost? Ans. $33.7 U. 

7. What will 74 pounds and 11 ounces of butter cost 
at 42} cents per pound ? Ans. $31.74^. 

8. Bought 36 pounds and 7 ounces of tea at $1.12} 
per pound. What did it cost ? Ans. $40.99^2-. 

9. Butter is worth 45 cents per pound. How much 
can be bought for 20 cents ? Ans. 7-^ ounces. 
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10. What is the cost of 31845 feet of lumber at $22.25 
per M. ? Ans. $708.55 J. 

41. What will 183 feet of lumber cost at $25.75 per 
M. ? Ans. $4.71:^. 

12. Bought 3 bales of hay weighing as follows: (1) 
421 pounds (2) 394 pounds, (3) 487 pounds. ' at $22.50 
per ton. What did it cost ? Ans. $14.64|. 

13. Sold 3 J dozen boxes Spencerian pens at $108 per 
gross. What did they amount to ? Ans. $29.25. 

14. How much coffee can I buy for 5 cents when a 
pound costs 28 cents ? Ans. 2^ ounces. 

15. What is the cost oi 400 T. 2 cwt. 3 qrs. 20 lbs. of 
iron at $60 per ton of 2240 pounds ? 

Ans. $24008.78f. 

16. A planter shipped 6 dozen dozen boxes of peaches 
to market, but being delayed on the way J a dozen dozen 
boxes spoiled ; the remainder were sold it 70 cents per box. 
What did they amount to ? Ans. $554.40. 

17. Bought 12 dozen and 5 hats at $11 per dozen. 
What did they cost ? Ans. $136.58i. 

18. What is the amount due for the freight of 40000 
^pounds of merchandise for 965 miles at .5/ for 100 pounds 

for 100 miles? Ans. $193. 

19. What is the cost of 2381 f pounds of cotton at 
17 jf cents per pound ? Ans. $424.24||. 

20. What is the cost of a 14 carat gold chain that 
weighs 4 oz. 7 pwt. 15 gr. at $1.20 per pwt. for pure gold, 
allowing iff per grain on full weight for mauufacturipg and 
the alloy? Ans. l71.85i. 

21. A hardware merchant received from Liverpool an 
, invoice of iron weighing 2 T. 2 cwt. 3 qrs. 20 lbs., long 

ton weight ; the invoice price was j£12, 17s. 6d. per ton ; 
What did the whole cost in sterling money ? 

Ans. £27, 12s. 8||d. 

22. Bought 4692 pounds of barley at $.88 per bushel. 
How many bushels were there and what was the cost ? 

Ans. 97 bush. 36 lbs. 
^ Cost $86.02. 
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23. Bought 2765 pounds of oats at 76/ per bushel. 
What was the cost, and how many bushels were there ? 

Ans. $65.66i cost. 
86 bush. 13 lbs. 

24. What is the cost of 4878 pounds of wheat at $2.45 
percental? Ans. $119,511. 

25. What is the cost of 200 sacks of guano each weigh- 
ing 162 pounds, at $52t per ton ? Ans. $846.45. 

26. What is the value of 5790 hoop-poles at $18 per M ? 

Ans. $104.22. 

27. What is the value of 8750 shingles at $8.75 per M? 

Ans. $76.56i. 

28. What* is the value of 11428 fence pickets at $9 
per M? • Ans. $102,852. 

29. What is the value of 1364 pine 'apples at $11 J 
per C? Ans. $156.86. 

30. What is the cost of 2417 cocoanuts at $8.25 per 
C? Ans. $199.40i. * 

31. What is the value of 78420 railroad ties at $75 
per M.? Ans. $5881.50. 

32. What is the freight on 540 bales cotton, weighing 
243084 pounds, fd. per pound from New Orleans to Liv- 
erpool? Ans. £633 0s. 7Jd. 

33. What is the freight in United States currency on 
25000 bushel? corn from New Orleans to Liverpool, at 24s. 
per imperial quarter of 480 pounds ; allowing £1 to be 
equal to $4.87 ? Ans. $17045. 

34. How« many square feet in a pavement 120 feet 4 
inches long and 10 feet wide? Ans. 1203J sq. feet. 

35. How many square yards in a plat of ground 140 
feet 3 inches long and 64 ieet 6 inches wide ? 

Ans. 1005i sq. yards. 

36. How many sqtMrea in the roof of a building 78 feet 
6 inches long, and 48 feet 4 inches wide ? 

Ans. 37.94i squares. 

37. How many square yards of plastering in the walls 
and ceiling of a room which is 40 feet 6 inches long, 24 
feet 8 inches wide, and 14 feet high, deducting ^ square 
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r 

yards for doors, windows and base-l^oard, and what will it 
cost at 35 cents per square yard ? 

Ans. 279f^ sq. yards. 
$97.90|| cost. 

38. How many sq. feet in 8 boards, each measuring 16 
feet long and 17 inches wide, and what will they cost at 
2}/ per foot? Ans. 1 81 i feet. 

$4.53i cost. 

39. How many square feet in 13 pieces of plank, each 
measuring 20 feet 6 inches .long, 14 inches w'de and 3 
inches thick, and what is the cost at $23 per M.? 

Ans. 932} feet. 
$21-453t cost. 

40. How many square feet in a circle, the diameter of 
which is 12 yards? Aus. 1017.8784 sq. feet. 

41. How many shingles will it require to shingle a 
building, the roof of which measures 44 feet 7 inches from 
eave to eave, without allowances, by 50 feet 4 inches long, 
allowing a shingle to cover a space 4 inches wide and 5 
inches long ? Ans. 16157. 

42. A. yard is 24 feet 3 inches long by 1 1 feet 5 inches 
wide ; how many brick, 4 by 8 inches will it take to pave 
it, no allowance to be made for the openings between the 
bricks? Ans. 1245fJ. 

43. How many square yards of paving in a sidewalk 64 
feet long and 11 feet 8 inches wide? 

Ans. 82|^ square yards. 

44. How many flags, each 16 inches square, will it 
require to flag a walk 22 yards 1 foot 4 inches long and 6 
feet 8 inches wide ? Ans. 252}. 

45. How many yards of carpeting that is 27 inches 
wide, will it take to cover the floor of a room that is 25 
feet 6 inches long, and 22 feet 9 inches wide, making no 
allowance for waste in matching or turning under? 

Ans. 85fJ- yards. 

46. A water pipe is 50 feet 9 inches long, and its diam- 
eter is 30 inches ; what is its concave surface ? 

Ans. 57397.032 inches. 
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47. How many cubic feet in a box 5 feet lon^r 3 feet 

^li^ """i^J ^""^^ ^^^^ • ^°«- ^^ cubic feet. 

48. What IS the freight on a box 6 feet 4 inches lone 
4 feet wide and 3 feet 9 inches deep at 25 cents per cubic 

^?n ^ ^r, -^°s. $231. 

49. What will be the freight on a box 9 feet 3 inches 
long, 4 feet 6 inches wide, 2 feet 10 inches de p, at 30 
cents a cubic foot? Ans. $35.38 J. 

50. How many bushels will a bin hold, that is 1 feet 
long, 8 feet 6 inches wide, and 5 feet 2 inches '.eep ? 

^, ^ Ans. 352.90+ bushels. 

51. How many cords of wood in two ranks, each 44 feet 
long and 6 feet 3 inches high ? Ans. 17y\ cords. 

52. How many barrels will a quadrilateral cistern hold, 
whose^height is 12 feet and width of side 5lreet 8 inches? 

._ „ Ans. 91,5^^7 barrels. 

53. How many cubic yards in a levee 80 rods long, 60 
feet, wide at the base, 12 J feet at the top, and 5 feet 4 inches 
average depth ? , Ans. 9451|f 

54. How many gallons will a box hold, that is 5 feet 
long, 2 feet 4 inches wide, and 3 feet deep ? 

Ans. 261.814- gallons. 

55. How many cubic feet in a cylinder 6 feet long 3 leet 
4 inches in diameter? Ans 52.36 cubic feet. 

56. How many gallons in a cylindrical cistern, 9 feet 6 
inclies high, and 7 feet 2 inches in diameter? 

Ans. 2866.6896 gals. 

57. How many pints in a cylindrical vessel, whose height 
is 14 inches and diameter 12 i inches ? 

Ans. 59.5 pints. 

58. How many bushels in a cylinder shaped box. whose 
height is 10 fe'-t, and diameter 10 feet? 

Ans. 631.125 bu. 

59. How many cubic feet in a frustum of a cone, whose 
height is 6 feet, diameter of the greater end is 4 feet and of 
the smaller end 3 feet ? Ans. 58.1196 cubic feet. 

60. How many gallons in a cistern which is in the form 
of a frustum of a cone, whose height is 9 feet 6 inches, 



Bills and Invoices. 149 

lower base 7 feet 2 inches, and upper base 6 feet 8 inches ? 

Ads. 2671.3392 gals. 

61. A farmer has a heap of grain in a conical form, the 
diameter of which is 14 feet 4 inch^, and the depth 5 feet 
3 inches ; how many bushels does it contain ? 

Ans. 226.906. 

62. A barrel is 26 inches long, 17 inches in diameter at 
the head, and 20 inches in diameter at the bung or center. 
The staves have a medium curve. How many gallons will 
it hold? Ans. 31.244+ gallons. 

For full in'ormation and a thorough elucidation of all 
questions pertainini; to the mensuration of surfaced and 
solids, as contained in the foregoing miscellaneous problems, 
and in the following bilb, see Soul^'s Philosophic Commer- 
cial and Exchange Calculator, pages 741 to 796. 

174. BILLS AND INTOICES. 

BiUs in a general sense, embrace all written statements 
of accounts and many legal instruments of writing ; but 
in a more common and limited sense they are statements of ^ 
goods sold or delivered, services rendered or work done, with 
the price or value, quality or grade of each article or item. 
They should state the place and date of each sale, the names 
of the buyer and seller, the extra charges or discount to be 
allowed, and the terms of the sale. ^ 

When goods are bought to sell again, or when bills are 
rendered to a jobber or retailer, or consigned to an agent, 
the bill is then called an invoice. 

It is the custom of accouotants and merchants, when making 
bills to commence the name of each article with a capital. 

When a charge is made for the box, barrel, jar etc. contain- 
ing goods, it is customary to write its price above and to the 
right of it and add the same to the cost of the goods it con- 
tains. * 

In making extensions, fractions of cents are not used in the 
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product ; when they are \ or more they are counted cents 
when they are less than \ they are not counted. 

In making the following bills, students should use pen and 
ink and give earnest attention to the proper form and spacing, 
to plain, neat and rapid penmanship of both words and figures, 
and above all to the accuracy of eztentions and additions. 

When notes or bills of exchange are giyen in payment, the 
student should draw the same and correctly mature them. 



E. A.& R. G. Spencer, 



TBBMS— a&8h. 



No. 1. 

New Orleans, Jan, ^, 1S77. 
Bot of A. L & E. Soule. 



187t) 
Dec. 



16 



(( 



(( 



2 bags Eio Coffee, 325 lbs. @ 

60 c. 

1 bbl. Sugar, 234 J lbs. 
i Chest Black Tea, 35 lbs. 
1 bbl. Rice, 248-16 =227" 
40 gal. N. 0. Molasses " 

6 doz. Brooms " 

3 bbls. XXX Family Flour " 
25 lbs. Cream Crackers " 
50 lbs. Graham do 
20 lbs. W. Butter 



a 



$ 23ic. 

9 c. 

87 Jc. 

8 c. 

75 0. 

4.15 

8.12J 

16 c. 

15 c. 

30 c. 




Rec'd pay't. 



$243.56 



A. L. & B. SOULE, 
Per S. Richardson. 
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No. 2. 

Nfcw Orleans, Jan't/ 31, 1877, 

S. S. PoGkaid smd E. Q. Folsom, 

Bot of W. E. smd Frsmk Sonle. 

T£BM»— Note at 30 day». 



1877 
Jan. 



31 



453J lbs. Mocha Coffee, @ $ 25 c. 



241 

316i 
72 
64 
52 

180 






Rio Coffee, 
C. Sugar, '' 

Duryea's Starch, " 
" N. Y. C. Cheese, " 
W. F. Cheese, 
B. Sugar, 



n 
li 



80 doz. C. Eggs, 

42 gals. N. 0. Molasses, 
320 lbs. G. Butter, 

23 ^' Almonds, 

76 " Y H. Tea, 

68 boxes Shrimp, 

84 boxes Lobsters, 

92 gals. N. 0. G. Syrup, 
114 '^ B. Whiskey, 
112 bags Salt, 
320 Bbls. Sweet Potatoes, 

82 kits, No. 1 Mackerel, 

63 lbs. S. Crackers, 

241 *' P. L. Soap, 

18i " Codfish, 
jDrayage $31.25, boxes $2.50. 



li 

a 
li 
a 
u 
(( 
a 
a 
it 
ii 
it 
li 
a 
a 
a 
a 



18ic. 

12Jc. 
6ic. 

17 ic. 

15 c. 
7Jc. 

37Jc. 

62Jc. 

35 c. 

27 c. 

74 c. 

48 c. 

34 c. 

96 c. 
1.08 

93 c. 
1.25 
a.50 

11 c.t 
8Jc. 
9ic. 



Rec'd pay'! by note at 60 days, $1,492 09 

W. H. & P. SOULE, 

per J. J. Manson. 

NOTB.— All of the extensions of this bUl should be made mentally For 
rapid mental work s^ SonWs Gontiactions In Numben. * 
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No. 3. 



J. M. Butcbee, 

TBBMS— 60 days credit. 



New Orleans, JarHy SI, 1877. 

Bot of J. R Cundiff. 



875 bbls. Nes. Potatoes @ $ 4.25 
440 " P. B. Potatoes, " 3.87J 
325 '' Perfect'n Flour, *' 
1324 ^' St. L. XX " '' 



8.50 
6.62i 

112 '* F'Uy Clear Pork " 17.50 
650 '' Prime Pork, " 13.75 
220 k^ Pig Feet, " 7.50 

124 hMlfbblsF.M. Beef, " 11. 



1872 lbs. Choice Ham, 
289 " B. Bacon, 
106 Pig Tongues, 



u 



u 



u 



14 c. 

9Jc. 
8 c. 



Reo'd pa/t, $31167 27 

Note — All the extensioiui of this bill shall be made mentally. 



E G. Spencer & Co., 

TEBMB-<7ash. 



No. 4. 

New York, Bee, 8, 1876, 

Bot of R D. Bowlee & Co. 



20 doz. Missionary Bibles, @ $15.25 
108 " small New Testam't, " 2.50 
65 " Prayer Books, ■'' 2.25 

65 " Hymn Books, " 3. 

3 Bible Dictionaries, " 4. 

i doz. Webster's Dietary '* 50. 



Rec'd pay't, $ 953 25 

B. D. ROWLEE k CO. 

Per E. Conrad. 
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No. 5. 
New Orleans, Jan'i/ SI, 1877. 

Wm. Melcbert & Co., 
TERMfr-cash. Bot of L L WilUams & Co. 







1 ' ' * — ■ — - - 

321 lbs. Tobacco Low Lugs, @ 6 c. 


1 








1140 " " Med. Lugs, '» 7Jc. 










509 " " Low Leaf, " 9ic. 










9(>5 ** »* Med. Leaf, " lljc. 










898 " " Good Leaf, " 13}c 










2416 ^- " Fine Leaf, '« 15 c 










713 " " Selections, " 16|c. 






Rec'd pay't, • 


$ 


L. L. WILLIAMS & CO. 


No. 6. 


New Orleans, />€c. 17, 1876. 


Bryant and Nelson, 


TIHUS-Dfl. 30 days. ^ Bot. Of Wm. EOTU & CO. 


1876 




1420 lbs. Sugar, Common, @ 5ic. 
1927 " " Good, " 7ic. 
:^810 " " Fair, " 7ic. 

902 " "'.Prime, " 8Jc. 

813 " ** Choice, " 9Jc. 
2741 " " Yellow Cent'al '^ lOJc. 


• 





Rec'd pay't. 
No. 7. 
New Orleans, Dec 23, 1876. 

Montgomery & Lettellier, 

TBBMs-3 mo8. Bot of SadloT & Smith. 



7 Gross Chewing Tobacco @ $13. 

180 lbs. Smoking do " 1.40 

6 M. Havana Cigars '' 70. 

2 M. N. 0. Manufacture do " 30. 



Rec'd pay't. $ 
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No. 8. 
New Orleans, Jan'i/ 21, 1S77, 

Jones ajid Carpenter/ 

Bot of Stewart & EeMerson. 

TKBM8— Note 60 days. 



1877 



34 bbls. La Orange, large, @ 85.75 
27 boxes Messina Lemons, " 6.00 
63 cases Mals^ Grapes, " 1.75 
45 boxes California Pears, " 4.50 
5 mats Dates, 593 lbs., " 7Jc. 



Rec'd pay't, by note at 60 days. $ 

STEWART & HENDERSON. 



ffeo. R Brackett & Co., 



No. 9. 

New Orleans, Nov. 17, 1876, 

Bot of R. Spencer Soule. 



TEBMS-Cash. 



1427 bu. No. 1 Winter Wheat @$1.55 

856 " No. 2 Winter Wheat " 1.47 

420 " 111. No. 1 White do " 1.41 

3145 " W. Corn " .70 

1040 ** B. Oats " .55 

Rec*d pay*t, 

R. SPENCER SOULE. 

No. 10. 
New Orleans, Feb. i, 1877, 

F. L&W. R Ricbardson, 

Bot. of R W. Sherwood & Co. 

TERMS— 1 mo. , 

30 box. Sperm Candles, 596 lbs. @ .351 
24 do. Adam. Ex. do. 483 " " .28 
15 do. Sil. Gloss StVch 360 " " .lOf 

Rec'd pay't. 
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Headd & Howe, 

TERMS— Due BUI 1 mo. 



New Orleans, Jan. 19, 1877, 

Bot of Cole & MontSLgue. 



342 tbs. La. Pecans 

289 " Taragona Almonds 

175 " Naples Walnuts 

196 " Brazil Nuts 

268 " Western Chestnuts 

160 Boxes Figs 

585 Cocoanuts @ $45 per M. 

61 Bunches Bananas 

14 do. Plantains 
327 Pine Apples @ $80 per M. 



@ $ .131 
.21 



(( 



(( 



(( 



(( 



u 



u 



u 



.17 

.11 

.18 
.20 

1.75 

.85 



• Rec*d pay't, 

COLE & MONTAGUE. 



Eibbard & Gtmy, 



TERMS-Owh. 



No. 12.^ 
New Orleans, Feh i, 1877, 



Bot. of OdeU & Faddis. 



2714 lbs. Black Moss @ 4 / 

1829 " Gray do. '* I'J/ 

913 " Wool '* 24 / 

74 " Live Geese Fathers " 65 f 

1528 Packages Broom Corn " 6 ^ 

752 lbs. Baling Twine " 14 / 

800 yds. Indian Bagging " 11 / 



Rec'd pay't, $ 

ODELL k FADDIS, 
Per C. P. Meade. 
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No. 13. 



Nbw Oelbans, Jan, 7, 1S77. 

Spaulding & Musselman, 

Bot of Warr & Bogardus. 

TEBMS— 60 days. 



78i yds. Black Silk, 
148 " Muslin, 
62 " Cassimeres, 
•38J " Blk. F. Broadcloth " 
45 " " " Doeskin, " 
324 " American Satinets, " 
3 cases, each 40 ps? Amos- 
keag Sheetings, 

11231 % 

1204 [ 34231 yds. 

10962 j J 

142 yds. 6-4 Alpaca, " 

560 ** Union G-inghams, 
491 " Am. Fanay Prints, " 
107 " Manch'ter Delains, " 
10 doz. Handkerchiefs, *^ 

Ladies Hose. 
2 ps. 6U yds. Can. Flannel ** 




Rec'd pay*t, $ 
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No. 14. 






New Orleans, Feb, 8, 1877, 


Tasker & Felton, 


Bot of Allen & Shields. 


TERMS— Gash. 






50 lbs. Casing Nails, @ $ 7c. 










li doz. Mortice Locks, " 7.50 


• 








i " Porcelain Knobs, " 4.75 










50 pr. Butte, " 25c. 










3 Gross Screws, " 75c. 


* 








8 bars, li X i Bar Iron, 










254 lbs., " 5c. 










2 Rowland No. 2 Spades, " 1. 







Lee and Ward, 

TERMS— Due end mo. 



Rec'd pay't, $ 

ALLEN & SHIELDS. 

No. 15. 
New Orleans, Mar. 9, 1877. 

m 

Bat of Earris & BeRussy. 



3 reams Cap Paper, 

2 doz. Ebony Rulers, 

4 6 qr. Med. Ledgers 24 qrs. " 

3 3" Demy Journals, 9 " 
3 3" " Cash Books, 9 " 

3 6-* " Sales Books 18" 

4 gross Pen-holders, 

1 doz. Black Ink, 
i ream Blotting Paper, 

2 doz. Mucilage, 

3 " Carmine, 
3-j^ doz. Bill-books, 

Rec'd pay*t. 



(S), 


$3.25 


(( 


3.50 


(( 


1.75 


u 


1.25 


11 


1.25 


u 


1.15 


l( 


2.10 


11 


4.50 


(( 


2.5o 


u 


2.75 


a 


2.15 


i( 


4.25 
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No. 16. 
New Orleans, April 1^ 1677, 

Bot of Qtresham & Harp. 



E. J. & R. Paul, 

TERMS— Due bill 30 daye. 



(( 



10. 



i doz. Comb's Con. of Man, @ $12. 
2 •" Dana's Geological Story 

briefly told, 

6 " Soiile's Phi. Arithmetics" 42. 

6 " " Con. in Numbers, " W 

6 " " Prim. Arithmetic " 9. 

i « Webster's Acad. Diet., " 18. 

2 " Swinton's Lan. Lessons, " 3.25 

1 i " Steel's Nat. Philosophy, ** 12. 
J " Spencer's Science of 

Sociology, . " 10.50 

2 copies Wood's Byron, " 3. 
** Dick's Shakspeare, " 4.50 

drayage 75/, box 50/. 




r. Janney, 



Rec'd pay't. $ 

GRBSHAM & HARP. 

No. 17. 

New Orleans, Jan. i, 1876, 



To ± Laborde. 



Dr. 



For furnishing, making, and laying 
Bru sels carpeting 22 inches wide 
in 2 rooms measuring as follows : 
No. 1. 24 ft. 3 in. X 20 ft. 9 in. 
No. 2. 18 ft. 6 in. X 17 ft. 8 in. 
* — yards, @ $1.95 

68 " 6-4 Che. Mat. " 90c. 

Rec'd pay't. 



I 



* In thii bill no allowance ii made for waste in matching or otherwise. 
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Warner & Gamell, 

. TKBM8— Note at 60 days. 



No. 18. 
New Orleans, Jan. 25, 1877. 

Bot of Otoldsmith and Clark. 



2148 U.S.- 



— bush. Yellow 

@$ 61c. 

— " Texas 

" 1.70 

-- " White 

'' 54c. 

— '' Barley" 83c. 
— Cwt. Bran, " 75c. 
—Tons Timo 

thy Hay, " 18.50 

1701 lbs. Tons Clover 

Hay, " 20. 



Corn, 

1241 lbs. 

Wheat, 

852 lbs. 

Oats, 
789 lbs.-— 
1427 " — 
3748 " — 



Bec'd pay't, by note at 60 days. $ 

GOLDSMITH AND CLARK. 

No. 19. 

New Orleans, Jaji. 5, 2877. 

Qeo. F. Bartley & Co., 

To Steamship EnickerboGker and Owners, dr. 



For Freight on cubic feet @ 25/ 

The same being contents of 8 boxes 
measuring as follows : 
Nos. 1, 2 & 3, 5 ft. 4 in. X 4 ft. 6 in. x 

2 ft. 8 in. = 
Nos. 4, 5 & 6, 6 ft. 2 in. X 3 ft. in. x 

2 ft. 11 in. =. 
Nos. 7 & 8, 12 ft. 3 in. X 2 ft. 1 in. x 
1 ft. 6 in. = 

Rec'd pay't. 
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ft Emmet & Co., 



No. 20. 
Nbw Oelbans, Jan. j^ 1877, 



To R CriswelL 



Dr. 



For rent of house No. 386 Dryades 
St., from Oct. 7, 1876, to Jan. 1, 
1877, 2|^ months, @ $35 

For services as collector from Sept. 19, 
187<, to Jan. 4, 1877, both inclu- 
sive, 3^ months, @ $75 1 

Rec'd pay't, 

No. 21. 



The Lsih Levee Co., 



New Orleans, Jan. 9, 1877, 

To James SeUeck & Co. 



For Constructing 



cubic yards 



Levee @ 45/ as per the follow- 
ing measurements : 
1st Section 890^ ft. long, 70 ft. wide 
at the base and 30 ft. at the top, 
with an average depth of 8^^ ft. 
2nd Section 165 ft. long, 60 and 25 
ft. respectively for the lower and 
upper widths, and 6, 7J, 5J, 8, 9, 
and 6i ft. in depth at different 
points. 

For Excavating cubic yards 

Earth @ 45/, the same being the 
contents of a cellar measuring as 
follows : 

92 ft. long and 50 ft. wide at the top, 
and 86 ft. long and 44 ft. wide at 
the bottom, average depth 8 ft. 4 in. 

Rec'd pay*t, 
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Qeo. Sonle, 



No, 22. 
New Orleans, Jan. 16^ 1877. 



To Clark & Hofeline. 



Br. 



For composition Arithmetical Exercises 
and examples 180 pp., 1600 ems a 
page, @ 75o. per m. 

For press work on 54 token, @ $ 50o. 

For 4 Reams Paper, '* 6.00 

For Binding 500 sep., " 25c. 




Reo'd pay*t, $ 

CLARE k HOFELINE. 



No. 23. 
New Orleans, Jan, 18, 1877. 

Western Union Telegraph Co., 

To Jacob Simon & Co., Dr. 



For cubic feet Timber (^ 

$24 per 100 ; the same being tlie 

contents of 50 Telegraph polos 

measuring as follows : 

40 Poles are 70 feet long, 16x16 

inches at the larger end and so re- 

*main for a distance of 10 feet, at 

which point they begin and taper 

' regularly to the smaller end, which 

is 6x6 inches. 
10 Poles are 60 feet long, 16x12 
inches at th^ larger end, 6x4 inches 
at the smaller end, and ta jer reg^i- 
larly the whole length. 

Reo'd pay*t. 
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No. 24. 

New Orleans, Jan'i/ 29, 1877. 



S. Breyfuss, 



To 7. Keiffer. 



Jan. 



1 

6 

6 

14 



To old balance, as per bill rendered. 
12 cords Ash Wood @ $7. 

4 cords Oak Wood " $6.50 

50 bbls. Pittsburg Coal " 60c. 



Or. 



8 By Cash $50 

29 '' 6 days Labor, at $4, $24 

Balance due Jan. 29, 1877. 

Settled by note at 60 days. 



Dr 




V. 



$ 157 10 
KEIFFER. 



A. & S. E. Souls, 



No. 25. 
New Orleans, Jan, 12, 1877: 



To Z. M. Eke & Co. 



To 4378 feet Com. Boards @ 

$21. per m. . 
" 1760 feet Dressed Flooring " 

$28.50 per m. 
" 5125 Bricks 

$14.25 per m. 
" 9250 Cypress Shingles 

$6.50 per m. 
" Cartage and Labor 

Rec'd pay't, 



u 



u 



Br. 
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Levy & King, 



No. 26. 
New Orleans, Dec. SI, 1876, 

To R. & C. Biee, Ht. 



^s: 



For- 



For sq^. yds. North River 

Flags @ $7.50 as per the follow 
ing measurements : 
Nos. 1, 2 & 3, are each 4 ft. 3 in. by 

3 ft. 6 in. = sq. ft. 

Nos. 4, 5 & 6 are each 4 ft. 8 in. by 

3 ft. 4 in. = sq. ft. 

Nos. 7 & 8 are each 4 ft. in. by 3 ft. 

t) in. = sq. ft. 

Nos. 9, 10 & 11 are each 3 ft. 4 in. by 

2 ft. 9 in. = sq. ft. 



sq. yds. German Flags @ 

$2.25, comprising 152 Flags, each 
22x16 inches. 

For sq. yds. Brick Pavement 

@ $1.15, contained in a side- 
walk measuring 124 ft. 4 in. long 
by 11 ft. 9 in. wide. . I 

For 124 ft. 4 in. Curbing (a) $ 1.30 

For- cu. yds. Granite ** $16.00 

contained in 23 bloc^ks of stone 
measuring as follows : 
Nos. 1 to 7 inclusive, are each 26xl5x 

10 inches, = 
Nos. 8 t6 20 inclusive, are each 23x 

16x9J, = 
Nos. 21 to 23 inclusive, are each 
42x35x21 inches, = 

Rec'd pay't. 
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No. 27. 
Nbw Orlbans, Jan. 28, 1877. 

Invoice of Sundries, purchased by J. Simmons & Co. and 
shipped per Steamer La Belle, for acc't. and risk of James 
Bjrnes, Shreveport, La. 



87 bbls. Molas's, 3498 gals. @ 60c. 
20 hhds. Sugar, 23780 tt)s. " 9c. 
10 bbls. Rice, 2150 flbs. " 5c. 
— Charges, • 



Drayage 

Insurance on $4800.40 " 1% 

Commission on $4364.00 '' 2i%. 



4346 

17 

35 

109 



50 
50 

00 
10 



W. E Carey. 



$ 4503 10 
No. 28. 
Nbw Orlbans, Jan. 14, 1877. 

To Geo. Jumonville, Dl 



For Slating a roof measuring 72 ft. 4 
in. by 49 ft. 10 in. and contain- 
ing squares @ $14.50 

For 239 ft. Guttering *' .90 



Bec^d pay*t. 
No. 29. 

New Orlbans, Feb. i, 1877. 

Mississippi Valley Transportation Co., 

To Buck & Bdcbardsonj Dr. 



For Servises rendered in cause No. 
55472. "Steamer B. E. Lee and 
owners vs. Miss. V. T. Co." 

Bec*d pay't. 
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No. 30. 
New Orleans, Nov. ^, 1876. 

New Orleajis, 'St Louis and Gbicago R. R., 

ToW.L&E Sail, Dr. 



For 150 Cisterns holdinjr 



gals. 



@ 2 J/ per gal. The inside 
measurement of each cistern is as 
follows : 11 ft. 3 in. perpend. cular 
height, lower hase 9 ft. 2 in. and 
upper base 8 ft. 5 in. 

Rec'd pay*t. 
TABLES OF WEIGHTS AND MEASURES. 



175. Weight is that property of bodies by virtue of 
which they tend toward the center of the earth, and the 
resistance required to overcome this centralizing pressure, 
or gravitating tendency of bodies, is what is named weight; 
Weight varies according to the quantity of matter a body 
contains, and its distance from the centre of the earth. 

176.' A Measure is a standard unit established by 
law or custom, by which quantity, such as extent, dimension, 
capacity, amount or value, is nicasured or estimated. 

There are seven kinds of measure : ^ 

Ist. Length. 2d. Surface or Area. 3d. Solidity or 
Capacity. 4th. Weight or Force of Gravity. 5th. Time. 
6th. Angles. 7th. Money or Value. 

COMPARISON OP STANDARD UNITS OF MEASURE. 



1. The Yard— 3 feet= 

2. The Meter=3.2808 feet= 

3. The Vara=2.7'778 feet= 

4. The Troy and Apothecaries poaDd= 

5. The Avoirdupois poand=16 oz.= 

6. The Wine gallon= 

7. The Beer {rallon — (nearly obsolete): 
d. The Dry gkllon= 



36 inches. 

39.37 inches. 

33}^ inches. 

:12 oz.=5760 grains. 

7000 grains. 

231 cubic inches. 

= 282 cubic inches. 

268.8 cubic inehes. 



166 Arithmetieal Exercises and Examples. 

9. The Imperial gallon of England^= 277.274 cubic inches. 

10. The Bu8hel=4 pk8.=32 qt8.=64 pt8.= 

2150.42 cubic inches. 

11. The Imperial Bushel of England=2218.192 cubic inches. 

12. The Diamond grain is equal to .8 of a grain Troj. 

13. The Gallon, wine measure, of distilled water weighs 
8.3388 pounds Avoirdupois or 10.134 pounds Troy. 

14. The Civil Day commences and ends at midnight, and the 
Astronomical Day^ at noon of the Civil Day. 

15. The Solar Day is the interval of time between two suc- 
cessive passages of the sun across the meridian of any place, 
and they are of unequal length on account jof the unequal or- 
bital motion of the earth and the obliquity of the ecliptic. 

RATIOS. 

When the diameter of a circle is 1, the circumference is 

3.1416. 
When^he area of a square is 1, the area of a circle, the diameter 

of which is equal to one side of the square, is .7854. 

When the solidity of a cube is I, the solidity of a sphere, the 

diameter of which is equal to one side of the cube, is .5236. 

WEIGHT OF COIN. 

$10000 Gold=268000 gr.==44 lbs. 9 oz. 10 pwt. gr. Troy. 

$1000 Silver dollars old issue=412500 gr.=71 lbs. 7 oz. 7 
pwt. 12 gr. 

$1000000 Gold weigh 53750 ounces Troy or 3685.71 Avoir- 
dupois pounds. 

$1000000 Silver Trade dollars weigh 875000 ounces Troy or 
60000 pounds Avoirdupois. 

$1000000 Silver, half and quarter dollars, 20 cent pieces and 
dimes, weigh 803750 ounces Troy or 55114.28 Avoirdupois 
pound^. 

VALUE OF COIN. 

Gold coin==about 86 cents per pennyweight. 
Silver coin=about $1.11 per ounce. 

For more extended tables of weights and measures, a 
condensed history of time measure and the units of measure 
in use in the early ages of civilization, see Soul^'s Philoso- 
phic, Commercial and Exchange Calculator, pages 121 to 
152 and 497 to 519. 
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I.— UNITED STATES MONEY. 

TABLE. 



10 Mills (m.) 
10 Cents 
10 Dimes 
10 Dollars 



1 Gent, 
1 Dime, 
I Dollar, 
I Eagle, 



f 
d. 

$ 

E. 



II.— ENGLISH MONEY. 

TABLE. 



4 Farthings (far.) 
12 Pence 
20 Shillings 
£1 



1 Penny, d. 

1 Shilling, s. 

1 Pound (Sovereign,) £ 
$4.8665 



III.—FRENOH MONEY. 

TABLB. 

10 Centimes = 

10 Decimes or 100 Centimes = 
Fr. 1 = 



1 Decime. 
1 Franc. 
19 3 Cents. 



TIME MEASURE. 



60 Seconds (s.) 
60 Minutes 
.24 Hours 
7 Days 

365 Days 

366 Days 
100 Years 



1 Minute, m. 

1 Hour, h. 

1 Day, d. 

1 Week, wk. 
1 Common Year, yr. 

I Leap Year, yr. 

1 Century, c. 



The names apd orders of the months, and the number of days 
contained in each, are now as follows : 



Vftmes. No. No. dsyi. 

January, 1st, 31 

February 2d, 28 

March, 3d, 31 

April, 4th, 30 

May, 5th, 31 

June, 6th, 30 



Names. No. No. days. 

July, 7th, 31 

August, 8th, 31 

September, 9th, 30 

October, lOth, 31 

November, 11th. 30 

December, 12th, ^1 
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The number of days in each, maj be readilj remembered by 
committing to memory the following lines : 

" Thirty days hath September, 
April, June, and Norember ; 
And all the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight; and this, in fine, 
One year in four hath twenty -nine.** 



(LINE) LINEAR OR LONG MEASCRB. 

TABLB. 



12 Inches (in.) 

3 Feet 
5} Yards or I6^feet 
40 Rods 

8 Furlongs 

3 Miles 



I Foot, ft. 

1 Yard, yd. 

I Rod or Pole, rd. or po. 

1 Fnrlong, far. 

1 Mile (Statate Mile) m. 
1 Leagne, lea. 



MARINERS' MEASURE. 

TABLK. 

6 Feet = 1 Fathom. 

120 Fathoms = 1 Cable-length. 

880 Fathoms or 7J Gable-lengths = I Mile. 

A knotj or geographical mile, is ^ of a degree, and is eqaira- 
lent to 1.15257 statate miles. 

The length of a degree at the Equator is nearly equal to 69^ 
statute miles. The length of an average degree on the meridian 
is 69.042 statate miles. 



MISCELLANEOUS UNITS OF LINEAR MEASURE. 



X of an Inch 
^ of an Inch 
4 Inches 
3 Inches 
9 Inches 
3 Feet 
2| Feet (28 in.) 



TABLK. 



A Line ^American). 

A Line (French). 

A Hand. 

A Palm. 

A Span. ^ 

A Pace. 

A Military Pace. 



d 
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CLOTH MEASURE. 

TABLB. 

2^ Inches (in.) = 1 Nail, na. 

^ 4 Nails (9 inches) = 1 Quarter, qr. 

4 Quarters = 1 Yard, yd. 

This table formerly contained : 

The Flemish Ell, which equaled 3 quarters or 27 inches ; 
The Enji^lish Ell, which equaled 5 quarters or 45 inches ; 
The French EU, which equaled 6 quarters or 54 inches. 

These units of measure are nearly out of use. 



SURVEYORS' AND ENGINEERS' MEASURE. 

TABLB. 

7.92 Inches = 1 Link, li. 

25 Linlcs = 1 Rod or Pole, rd. •r po. 

80 Chains = 1 Mile, m. 

Engineers use another chain which consists of 100 links, each 
I foot long. 



SQUARE OR SURFACE MEASURE. 

TABLB. 



144 Square Inches (sq. in.) i^ 


1 Square Foot, 


sq. ft. 


9 Square Feet — 


1 Square Yard, 


sq. yd. 


30J Square Yards | 


I Square Rod, 
or Perch, 


sq. rd. 
P- 


40 Square Rods or Perches = 


1 Rood, 


r. 


4 Roods = 


1 Acre, 


a. 


640 Acres \ 


1 Square Mile, 
or Section, 


sq. m. 
sec. 


36 Square Miles (6 miles sq.)^ 


I Township, 


T. 


16 Perches •= 


1 Square Chain, 


sq. ch. 


10 Square Chains rrr- 


1 Acre, 
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GUBIO OR SOLID MEASURE. 

TABLE* 



1728 Cubic Inches 
27 Gubic Feet 
16 Cubic Feet 

8 Cord Feet or 128 Cubic Feet 

24f Cubic Feet, or 16} feet long, 

1} high and 1 foot wide 

40 Cubic Feet of round timber, ^ 

50 Cubic Feet of hewn timber | 



} - 



1 Cubic Foot. 
1 Cubic Yard. 
1 Cord Foot 
1 Cord of Wood. 

1 Perch. 



= 1 Ton or Load. 



A cubic foot contains 7 4805 Wine gallons. 
A cubic foot contains .2374 barrels " 
A cubic foot contains .8082 bushels. 



LIQUID MEASURE. 

TABLE. 



4 Gills (gi.) 

2 Pints 

4 Quarts 

31} Gallons 

2 Barrels or 63 gallons 

2 Hogsheads 

2 Pipes 



1 Pint, pt. 

1 Quart, qt. 

1 Gallon, gal. =231 cubic in. 

1 Barrel, bbl. 

1 Hogshead, hhd. 

1 Pipe, P. 

1 Tun, T. 





DRY MEASURE. 






TABLE. 




2 Pints (pt.) 


— r 1 Quart, 


qt. 


8 Quarts 


— 1 Peck, 


pk. 


4 Pecks 


— 1 Bushel, 


bu. 


8 Bushels 


— I Quarter, 


qr. 


36 Bushels 


— 1 Chaldron, 


ch. 



TROY OR MINT WEIGHT. 

TABLE. 



24 Grains (gr.) 
20 Penuywcxgtits 
12 Ounces 



= 1 Pennyweight, dwt. or pwt. 
^== 1 Ounce, oz. 

"= 1 Pound, lb. 
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AVOIRDUPOIS WEIGHT. 



TABLI. 

27 J J Grains = 

16 Drams =:^ 

16 Ounces = 

25 Pounds == 

4 Quarters or 100 pounds = 

20 Hundredweight or 2000 pounds= 

480 Pounds = 

100 Pounds is also called 



1 Dram, dr. 

1 Ounce, oz. 

1 Pound, 9t>. 

1 Quarter, qr. 

1 Hundredweight, cwt. 
1 Ton, t. 

1 Imperial Quarter. 
1 Cental, c. 



The cwt. in England, and in some cases in the United States, 
is 112 pounds, or 4 quarters of 28 pounds. The ton English is 
2240 pounds. Thi^ is called the lotiff ton, and 2000 pounds, the 
short ton. 



ARIES' WEIGHT. 




TABLI. 

• 




— 1 Scruple, 
= 1 Dram, 
= 1 Ounce, 

— 1 Pound, 


scr. or 9 
dr. " 5 
oz. ** 5 
lb. " ib 

• 



20 Grains (gr.) 

3 Scruples 

8 Drams ^ 
12 Ounces 



VbDIOAL divisions OP THE GALLON. 



TABLI. 



60 Minims (m.) 
8 Fluidrams 

16 Fluidounces 
8 Pints 



1 Fluidram, 

1 Fluidounce, 

1 Pint, 

1 Gallon, 



Gong. 



0. is an abbreviation of octansj the Latin for one-eighth ; 
Chnff. for congiarium, the Latin for gallon. 



16 Parts 
4 Grains 
1 Oarftt 



diamond weight. 

TABLB. 

= 1 Grain. 
= 1 Carat. 
= aj Grains Troy, nearly. 
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ASSAYBES' WEIGHT. 

TABLE. 

1 Carat = 10 Pwts. Troy. 

1 Carat grain = 2 Pwts. 12 grains, or 60 grains Troj. 
24 Carats = 1 Found Troy. 

The term carat is also used to express the fineness of gold, — 
each carat meaning a twenty -fourth part. 

SHOEMAKERS' MEASURE. 

No. 1 small size is 4^ inches, and every succeeding No. increases 
i%f an inch to 13. 

No. 1 large size is 8^ inches, and every succeeding No. in- 
creases i of an inch to 15. 



CIRCULAR MEASURE. 



TABLB. 



60 Seconds '''' =1 

60 Miontes = 1 

30 Degrees = 1 

12 Signs or 360® = 1 

f 90 degrees make 1 quadrant or right angle. 

-j 60 " " 1 sextant or sixth of a circle. 

(180 *^ " I semi-circle or half-circle. 



Minute, 
Degree, 
Sign, 
Circle, 



8. 

c. 



MISCELLANEOUS TABLES. 

BOOKS AND PAPER. 



8IZB OF PAPBB. 



Demy 

Medium 

Double medium 

Super-royal 

Imperial 

A sheet (medium) 



Inches. 
17 by 22 
19 « 24 
24 " 38 

21 " 27 

22 " 32 



Inches. 
10 by 15 

16 " 









Letter 
Folio post 

Foolscap 14 

Crown 15 

Double Elephant 26 

folded in 2 leaves is called folio. 

<< 4 *' *' quarto or 4to. 

" 8 " ** octavo or 8vo. 

" 12 " " duodecimo or 12 ma. 






21 
17 
20 
40 
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A sheet (medium) folded in 16 leayes is called 16mo. 

18 " " 18mo. 

24 " " 24mo. 

32 " ♦* 32mo. 

1 Quire. 
20 Quires = 1 Ream. 



u 
(( 



(i 
(( 
u 



(( 
ii 



24 Sheets 
480 Sheets 
2 Reams 
12 units 
144 units 
12 gross 
20 units 
56 lb. 
100 ft). 
196 ft). 
200 ft). 
200 ft). 
280 lb. 
100 ft). 



= 1 Bundle ; 5 Bundles = 1 Bale. 
= 1 dozen. 

= 12 dozen = 1 gross. 
= 1 great gross. 
= 1 score. 
= 1 firkin of butter. 
== 1 quintal of dried fish. 
== 1 barrel of flour. 
= 1 barrel of flour in California. 
z= 1 barrel of beef, pork, or fish. 
= 1 barrel of salt. 



== 1 cask 'of raisins. 
14 ft), iron or lead = 1 stone. 
12 barrels of wheat = 7 English quarters. 
31 J 8tone= 1 Pig; 8 pigs ^ 1 fother. 
256 pounds of soap =z I barrel. 
25 pounds of powder = 1 keg. 
18 Inches = 1 Cubit. 



WEIGHT OF 


GRAIN AND 


PRODUCE PER 


BUSHEL, 




AS USED IN NEW ORLEANS WHEN 


THERE IS NO AGREEMENT 


TO THE 






CONTRARY. 








Wheat, 


bush. 


60 


ft). 


Flaxseed, 


bush. 


56 


ft). 


Corn, 


(( 


56 


(» 


Hempseed, 




44 




Rye, 


ti 


56 




Buckwheat, 




52 




Oats, 


i( 


32 




Castor Beans, 




46- 


1 


Barley, 


i( 


48 




Dried Peaches, 




33 




Irish Potatoes, 


K 


60 




Dried Apples, 




24 




Sweet Potatoes, 


i( 


60 




Onions, 




57 




Beans, 


l( 


62 




Coarse Salt, 




50 




Bran, 


U 


24 




Fine Salt, 




50 




Clover seed, 


t ( 


60 




Stone Coal, 




80 




Timothy seed, 




45 




Corn. Meal, 




44 




Barley Malt, 


(i 


34 




Plastering Hair, 




7 




Peas, split. 


(( 


60 




Blue Grass seed. 


, 


10 




Small Hominy, 


i( 


50 













r 



: f' 



■N 






V 



/ 



( 






^ -^ 



